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ABSTRACT 
For over twenty years, process plant contractors have been providing the majority of 
technology and know-how needed to implement the capital investment programmes of the 
chemical process industries in the Former Soviet Union (FSU) and the Central/East 
European Countries (CEECs). Prior to the initiation of reforms in 1989-1990, the 
primary East-West business interface for Western contractors was each country's State 
trading organisation responsible for investment in new chemical plant. The macro- and 
micro-environmental reforms which these countries have undertaken in the past four years 
have brought about varying degrees of enterprise privatisation, more market-based 
business objectives, and changing capital investment requirements. The primary 
research objective is to determine the critical success factors for process plant contractors 
serving the chemical and petrochemical industries in the Former Soviet Union (FSU) and 
the Central and East European Countries (CEECs). 
Primary data collection and analysis encompasses three different methodological 
approaches: First, an empirical analysis of over 1,000 capital investment projects was 
conducted, identifying major structural changes in the region's chemical industry. 
Second, over 100 depth interviews were conducted with government and industry 
officials from Russia, Romania, Poland, Hungary, Bulgaria, the Czech Republic, and 
Slovakia to identify key political, cultural, technical, economic and institutional variables 
stemming from each country's reform agenda which might impact on their respective 
chemical and petrochemical capital investment programmes. The variables identified, 
coupled with those derived from the literature review and empirical analysis, form the 
basis of 39 contractor selection criteria used on the primary research instruments. 
The third research method, questionnaire implementation, uses non-probability 
judgement sampling in a cross-sectional field study of the of the chemical and 
petrochemical industries of the FSU and CEECs and the contractors which serve them. 
Primary consideration is given to the identification, analysis and international 
comparison of contractor selection criteria as perceived by client firms within the FSU 
and CEECs. In a second series of questionnaires, Western contractors' perceptions of 
critical success factors for gaining contracts in the region are surveyed. In both sets of 
questionnaires the 39 scales are factor analysed, and the results compared to reveal 
buyer-seller similarities and gaps in perceptions of critical success factors for contractors 
operating in the region. A five-factor solution of the pooled contractor/client responses 
reveals that the industry success factors for winning projects in the region are: Know- 
How, R&D Capability, Political Influences, Low Cost/Project Finance, and Local 
Orientation. 
11 
CONVENTIONS 
References and notes are denoted in the text by the author's last name and date of 
publication in parentheses, e. g. (Ball, 1985). Full bibliographical details are then listed at 
the end of each chapter. Footnotes are used primarily for clarification of the text. 
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CHAPTER ONE 
INTRODUCTION 
1.1 Background 
Thirty years prior to the collapse of communism, the central planners of the Soviet Union 
and its Central/East European, satellite nations initiated a capital investment programme 
directed at industrialising the member states of Comecon' (see e. g. Sobeslavsky and 
Beazley, 1980). This programme was designed to ensure, in part, independence from the 
West for such goods as chemicals and petrochemicals by increasing domestic productive 
capacity. However the technology and know-how required to build plants to produce 
such goods had to be supplied, in ever increasing quantities, from Western engineering 
firms. Dependence on the West, then, was merely shifted from the import of chemical 
products to the import of capital goods and services. 
Following the collapse of the Soviet-style central planning system, consumer and 
industrial demand patterns in the CEECs and FSU have shifted, resulting in a massive 
reduction in output in virtually all industry sectors within the region. Because the demand 
for a production facility is derived largely from the perceived demand for its output, this 
post-revolution recession has had an impact on the level and type of demand for capital 
investment projects as well. 
I Comecon (also referred to as CMEA) is the Council for Mutual Economic Assistance. Although other 
communist nations world-wide (such as Mongolia and Cuba) were members of Comecon, for the purposes 
of this investigation, Comecon will refer only to the former Soviet Union and the European members of the 
Warsaw Pact: Bulgaria, Czechoslovakia (now Czech and Slovak Republics), Hungary, Poland and 
Romania. 
Process Plant Contractors in the FSU and CEECs 
This investigation examines the important role of the most prolific pre-revolution 
providers of capital goods to the former Soviet Union and its European satellites--process 
plant contractors. Throughout the world there are approximately 300 firms which could 
be classified as process plant contractors or Engineering and Construction (E&C) firms, 
of which approximately half have been active in the former Soviet Union and Central and 
East European countries over the past 20 years. Now, with the unprecedented changes 
taking place, it is prudent to re-assess client needs and contractor strategies for gaining 
projects in the region. 
1.2 Purpose of Study 
The primary objective of this research is to identify and evaluate the factors which are 
important for process plant contractors in winning projects in the chemical and 
petrochemical industries of the Former Soviet Union and the countries of Central and 
Eastern Europe. This is accomplished through a combination of methodological 
approaches, including an extensive literature search, empirical analysis of project data, 
interviews with managers in the chemical industries of the FSU and CEECS, and by the 
analysis of questionnaires implemented in Eastern and Western Europe. 
The main research hypothesis is to determine whether there are significant differences in 
Western contractors' and Eastern clients' perceptions of contractor selection criteria. 
Exploratory factor analysis is used to investigate correlation among the criteria identified 
in order to produce a parsimonious representation of the criteria which are critical for 
contractors' success. Implications for process plant contractor competitive strategy 
development is then assessed in light of the findings. 
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1.3 Domain of Study 
The process plant contracting industry is defined as: 
"... a collection of firms whose primaryfunction is to implement and bring 
to fruition the capital investment programmes of the process industries 
according to a contractual arrangement". (Ball, 1985: 1) 
While this study is primarily an industry investigation, its domain can be defined by two 
main constraints: by the industry and market studied, and by its contribution to business 
knowledge within the academic disciplines underlying the investigation. The 
investigation focuses on a group of firms known as process plant contractors and the 
client firms within the chemical/petrochemical industries in the FSU and CEEC markets 
which they seek to serve. 
Figure 1.1 illustrates the pivotal role played by contractors in the construction of a process 
plant. In this diagram, the broken lines represent lines of communication, and the solid 
arrows represent estimated ranges of typical value added. As the figure shows, the 
contractor may receive as little as 5-10% of the total. value of a project. If the contractor 
is also the process licenser, however another 3-6% of the total contract price may be 
awarded. Although these percentages are quite low in comparison with the value added 
contributed by equipment suppliers and plant constructors, projects are typically valued at 
over US $100 million, and may represent a substantial portion of the contractor's revenue 
in any given year. 
A contractor may perform a number of functions in the construction of a process plant, 
including: feasibility studies, supply of process technology, arrangement of project 
finance, construction supervision, plant commissioning and in the case of some 
developing countries, may even help in marketing the plant's output. The main contractor 
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is usually the overall project manager as well. However, as this investigation will show, 
the core function of process plant contractors can be defined as the supply of 
technological, financial, and managerial know-how to client firms. 
Contractor services are sought for specific projects which a client either cannot perform, 
or chooses not to perform. Thus, the contractor's business is a project-based business, an 
area of business research which is receiving increasing academic attention. A useful tool 
for differentiating project-based industries from other industries is the transaction 
complexity/production technology typology. Figure 1.2 illustrates that process plants 
occur at the most specific and complex point in the grid, at the opposite extreme from 
consumer goods. They feature high transaction complexity and are produced in units or 
specific batches. This investigation seeks to add to the knowledge in this important and 
growing business area. 
Just as the bundle of core services needed by the client varies from project to project, the 
ability of the contractor to perform these and other augmented services varies as well. 
Because contractors are selected in a competitive bidding process, it is important for 
contractors to find out which price-related and non-price variables are most important for 
winning contracts. 
In a study of process plant contractors world-wide (von Emloh et al., 1994) the most 
important contractor selection criteria were found to be, in order of importance: 
(1) previous experience with the technology; 
(2) price; 
(3) existence of relevant reference plants; 
(4) previous experience with that particular client; 
(5) the particular technology offered. 
This investigation seeks to find out whether or not these same criteria are most important 
for contractors operating in the CEECs and FSU as well. 
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1.4 Outline of Study 
Chapter 2 provides the theoretical foundation for the investigation by discussing the 
relevant literature. The critical success factor (CSF) literature is first reviewed to assess 
its suitability as a theoretical framework for the investigation. While a general theory on 
CSFs was not identified, findings from a number of studies relevant to project-based 
businesses contribute to the synthesis of a research construct. Primary objectives for the 
chapter are to survey the available literature: 
(1) to discover the nature of the CSF method and CSF identification techniques; 
(2) to discuss the relevance of a general theory on CSFs to the process plant 
contracting industry 
(3) to review in greater detail existing theory relating to success in project-based 
businesses. 
Chapter 3 encompasses research methodology for the ensuing investigation. Emphasis is 
placed here on data collection techniques, as the methodology for data analysis is 
discussed in Chapter 8. Because of some of the difficulties encountered in the research 
process, a discussion of methodological challenges is incorporated in the chapter. 
Chapter 4 draws on secondary data sources and previous research to: 
(1) describe the functions performed by process plant contractors, and outline the general 
rationale for using contractors; and, 
(2) briefly profile trends and strategies in the process plant contracting industry; 
An empirical analysis of the market for chemical plants in the region is conducted in 
Chapter 5. This chapter analyses the Chem-Intell (formerly CAPF) database of projects 
reported in the FSU and CEECs in the decade prior to reform and the two years 
immediately following. In addition to identifying the most important products, 
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contractors, licensers and clients in the region, the analysis attempts to identify 
empirically observable variables which contribute to winning projects in the region. 
Chapter 6 looks for potential critical success factors by analysing the pre- and post- 
revolution economic, political, sociological and technological environments in Central 
and Eastern Europe and the Former Soviet Union. Special emphasis is placed on the 
climate of uncertainty surrounding privatisation and other reforms. 
Chapter 7 continues the regional emphasis by focusing on the chemical, petrochemical 
and refining industries of the FSU and CEECs. Plant and pipeline locations, capacities, 
technologies employed and output are all reviewed to gain a richer understanding of 
potential client needs. The effects of the break-up of the Council for Mutual Economic 
Assistance (Comecon, or CMEA) are reviewed in terms of pre-revolution cross-border 
feedstock and petrochemical delivery agreements. A brief discussion of commodity 
intensity-of-use serves to highlight the east-west gap in consumption of the downstream 
petrochemical products, indicating the market potential for the region. The chapter then 
focuses on the chemical, petrochemical and oil refining industries of five specific 
countries, the Russian Federation, the Czech and Slovak Republics, Poland and Romania. 
These countries, all with substantial productive capacity, represent differing policies 
towards privatisation which impact directly on the manner in which client firms fulfil 
their capital investment needs. Because of the recent split of Czechoslovakia into two 
separate republics, it was deemed to be especially appropriate for a more in-depth 
investigation. 
Chapter 8 presents the most significant primary research of the investigation. Included 
are a quantitative and qualitative analysis of the primary data compiled via questionnaires 
and interviews. Responses concerning contractor selection criteria from client firms in 
the Czech and Slovak Republics, former Soviet Union, Poland, and Romania are 
compared with those received from western contractors active in the region. Exploratory 
8 
Process Plant Contractors in the FSU and CEECs 
factor analysis is used to construct a model which reveals both similarities and differences 
in factor structure between contractors and clients. Those factors (and variables) which 
are identified as most critical for contractors in the region are then discussed. Specifically, 
the client's needs for project finance, the client's changing technology requirements, the 
influence stemming from the political environment, and the importance of contractor- 
client interpersonal relations are discussed. The implications for contractor strategy 
development are then addressed. The chapter also discusses the interdisciplinary nature of 
critical success factors with particular reference to the literature reviewed and the results 
of the investigation. 
Chapter 9 concludes the investigation by summarising the main findings and making a 
call for additional research. 
Ball, D. F. (1985) Process Plant Contracting World-Wide. London: Financial Times 
Business Information. 
Cova, B. and Holstius, K. (1993) How to Create Competitive Advantage in Project 
Business, Journal of Marketing Management, 9,105-121 
Sobeslavsky, V and P. Beazley (1980). The Transfer of Technology to Socialist 
Countries: The Case of the Soviet Chemical Industry . Published 
for the Royal Institute of 
International Affairs by Gower. 
von Emloh, D., Ball, D. F. and Pearson, A. W. (1994) The Role ofR&D in International 
Process Plant Contracting, International Journal of Technology Management, 9,1,61- 
76. 
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CHAPTER TWO 
THEORETICAL FOUNDATIONS 
2.0 Introduction 
The primary research objective was identified in Chapter One: to identify factors which 
are critical to Western process plant contractors for winning projects in the FSU and 
CEECs and to determine whether there are differences between contractors' and clients' 
perceptions of these factors. This chapter examines a number of studies which seek to 
explain, first, the general nature of critical success factors, and second, the nature of 
factors critical for project-based businesses. A synthesis of these studies forms the 
theoretical framework for identifying the factors which are most important for Western 
process plant contractors operating in the FSU and CEECs. Because the theory 
underlying the investigation is disjointed and interdisciplinary in nature, this chapter will 
introduce the theoretical foundations in four main sections. 
The first section provides a general overview of critical success factors (CSFs), 
investigating both the nature of CSFs and methods for identifying them. Emphasis is 
placed on clarifying the constitutive definition of CSFs to be used in the remainder of the 
study. While there is no apparent distinction between 'critical' and 'key' success factors in 
the literature, (the terms are used interchangeably from one study to the next) for 
uniformity, the term `critical' will be used throughout this study. Deviations from this 
convention will occur only when an author's original text is cited. The majority of the 
literature selected for this section stems from the field of strategic management, although 
several studies are drawn from the marketing literature as well. 
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Because the process plant contracting industry is a project-based industry, the second 
section discusses the theory relating to success in project-based businesses. Two key 
characteristics of project-based businesses which are recurrent in the literature, the 
project life cycle and the importance of contractor-client communications, are afforded 
special consideration. 
While the third section focuses mainly on the theory surrounding successful project 
marketing, several studies on project implementation were found to be particularly 
relevant as well. Special emphasis is placed on studies which exhibit characteristics 
similar to this investigation in domain, methodology and intended outcome. Specifically, 
these studies examine the marketing of industrial projects with the intent to reconcile the 
perspectives of suppliers and clients in a single factor-based model. 
The last section draws on the literature reviewed to synthesise alternative models of CSFs 
for process plant contractors operating in the FSU and CEECs. One of the goals of this 
research is to determine which, if any, of the models presented best represents critical 
success factors for process plant contractors operating in the FSU and CEECs. 
2.1 Critical Success Factor Theory 
One methodological concern that needs to be addressed before proceeding with the 
discussion relates to the constitutive definition of the critical success factor concept. At 
present, there is no universally accepted constitutive definition of critical success factors; 
each of the three terms, critical, success and factor have evoked different meanings in 
different studies. 
The term critical clearly suggests a hierarchy, i. e., some factors are more important than 
others, although it is often not clear how this hierarchy should be established. The 
questions, "critical for what? ", and "critical for whom? " are also interpreted differently in 
11 
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different studies. The concept of success is also contextually contingent and user-defined. 
For some, success may mean achieving a certain profit level or rate of growth; for others 
it may mean becoming the industry leader, while other studies have interpreted it simply 
as the ability to compete in an industry. 
Finally, the unconstrained use of the term factor in the majority of the studies reviewed 
gives rise to concern as well. A factor in statistics is the name given to a composite 
entity which represents relationships among sets of many interrelated variables. Thus, for 
those familiar with the technique, only when a set of variables are factor analysed is the 
term 'factor' used. Although the technique is not new, it has not been applied in the 
majority of the investigations found on CSF identification and analysis. In fact, it has 
been shown (Baron, 1990) that factor analysis challenges the accuracy, interpretation and 
relative importance of factor constructs developed on a non-statistical a priori basis. 
Thus, the meaning of 'factor' in the following studies, save one (Cova and Holstius, 
1993), is simply a synonym for variable. 
2.1.1 The Critical Success Factor Concept 
The concept of `success factors' was introduced by Daniel (1961). In his initial study, 
Daniel introduced the CSF concept to help top managers cope with the increasing amount 
of information which their business systems were generating. According to Daniel 
(1961: 116): 
... a company's 
information system must be discriminating and selective. It 
should focus on 'success factors'. In most industries there are usually 
three to six factors that determine success; these key jobs must be done 
exceedingly well for a company to be successful". 
Some specific examples of CSFs applicable to different industries found by Daniel 
(1961: 116): 
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In the automobile industry: styling, efficient dealer organisation, and tight control 
of manufacturing cost; 
" In food processing: new product development, good distribution, and effective 
advertising; 
In life insurance: the development of agency management personnel, effective 
control of clerical personnel, and innovation in creating new types of policies. 
Although Daniel's (1961) work is cited by Rockart (1979) as the first appearance of CSFs 
in the literature, it is Rockart's definition of critical success factors which is one of the 
most widely used: 
"Critical success factors ... are, 
for any business, the limited 
number of areas in which results, if they are satisfactory, will 
ensure successful competitive performance for the organisation. 
They are the key few areas where 'things must go right' for the 
business to f ourish" (Rockart, 1979: 85) 
Both Rockart (1979) and Daniel (1961) state that the main reason for using the CSF 
method is data reduction and simplification. By reducing the number of information 
areas in which a manager must keep informed, management control is improved. If these 
information areas are then prioritised, resources can be devoted to the most important, or 
critical areas first, hopefully leading to improved performance of the organisation--i. e. a 
higher degree of success. 
The degree to which concentrating resources on a limited number of 'success' factors 
contributes to improved performance has been discussed in a number of studies. The 
advantages range from avoiding competitive failure (e. g. Freund, 1988: 20) and simply 
remaining in business (e. g. Brooks, 1991:. 49), to gaining a competitive advantage (e. g. 
Hofer and Schendel, 1978: 77; Thompson, 1993: 13). There have also been attempts to 
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quantify empirically the financial implications of the CSF method. Jenster (1987) reports 
that firms in mature manufacturing industries which used the CSF method had a higher 
return on equity than those which did not, while Vasconcellos e Sa' and Hambrick (1989) 
show that firm profitability depends on having strengths that match the industry's 
particular success factors. 
2.1.2 The Critical Success Factor Method 
In general, the critical success factor method seeks to quantify empirically those variables 
or 'factors' which are critical for a firm's success. Once such factors are identified, the 
method then determines the relative importance of each factor so management can devote 
resources accordingly. 
The most prescriptive example of the CSF method is given in Hofer and Schendel (1978), 
where step-by-step guidance is given for their CSF approach. In Hofer and Schendel's 
example, the concept of key success factors is used in the context of assessing a strategic 
business unit's (SBU) competitive position within an industry: 
"First, the firm must identify the key success factors for each of the 
industries in which it competes or would like to compete. Next, for each 
such industry, it must weight the relative importance of each of the 
different key success factors of that industry. Then, for each of its 
businesses, it must rate or assess its competitive position on each of the 
key success factors pertaining to that business. " (Hofer and Schendel, 
1978: 76. ) 
By following their guidelines, it should be possible to generate a `Competitive Position 
Assessment Matrix', such as the one shown in Table 2.1. In this example, there are 17 
attributes or potential critical success factors listed in column one. According to the 
authors, such a list can be generated through a combination of: 
(1) sensitivity analysis of key financial statement variables; 
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(2) variability analysis of key operating characteristics of the business (e. g. 
productivity); 
(3) elasticity analysis of various marketing activities (price, promotion, advertising, 
etc. ) (Hofer and Schendel, 1978: 112-117). 
After the variables have been identified, the next step is for the firm's managers to assign 
weights to them. For assessing the relative importance of each CSF, the authors advise 
the involvement of a senior representative from each functional area in the weighting 
process. As the footnote to Table 2.1 explains, not all of these factors will necessarily be 
important in all industries in which the firm operates. To keep the analysis as simple as 
possible, rather than assigning low scores to these factors, the authors recommend 
dropping them from the list. 
Tnhle 2.1 A Competitive Position Assessment Matrix 
KEY SUCCESS FACTORS WEIGHT RATING WEIGHTED 
SCORE 
Market Share . 
10 5 . 
50 
SBU Growth Rate X* 3 -- 
Breadth of Product Line . 
05 4 . 
20. 
Sales distribution effectiveness . 20 4 . 
80 
Proprietary and key account advantages X* 3 -- 
Price competitiveness X* 4 -- 
Advertising and promotion effectiveness . 
05 4 . 
20 
Facilities location and newness . 
05 5 . 
25 
Capacity and productivity X* 3 -- 
Experience curve effects . 
15 4 . 
60 
Raw materials cost . 05 4 . 
20 
Value added X* 4 -- 
Relative product quality . 15 4 . 
60 
R&D advantages/position . 
05 4 . 
20 
Cash throw-off . 10 5 . 
50 
Calibre of personnel X* 4 -- 
General image . 
05 5 . 
25 
Total 1.00 4.30 
*For any particular industry, there will be some factors that, while important in general, will have 
little or no effect on the relative competitive position of firms within that industry. It is usually 
better to drop such factors from the analysis than to assign them very low weights. 
1= very weak competitive position 
5= very strong competitive position 
Source: adapted from Hofer and Schendel (1978) Strategy Formulation: Analytical Concepts. St. Paul, 
Minnesota USA: West Publishing, p. 76. 
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(designated here by inserting an'X' in column two). The factors which are deemed by 
management to be important to the SBU are assigned weights, with the most important 
factor receiving the highest numeric weight. In this example, the most critical factors for 
the SBU being evaluated are: sales distribution effectiveness, experience curve effects, 
and relative product quality. 
In the third column, the organisation rates itself, on a scale of one to five, on its 
performance in each of these critical areas. The weights are then multiplied by the 
ratings, and summed to give the competitive position assessment for the SBU, which can 
be compared against other existing (or potential) business areas. 
At this point, one particular problem associated with Hofer and Schendel's methodology 
needs to be addressed. It arises from overlooking the possibility of correlation among the 
variables identified. For instance, two of the 'factors' they listed in the example were 
relative product quality and general image. It is possible that these two variables are 
closely correlated, that customers judge product quality by the firm's image, or vice-versa. 
Similarly, the variables facilities location and newness and sales distribution 
effectiveness could be highly correlated with each other, or with a third variable. Since 
one of the primary objectives of the CSF method is data reduction and simplification, a 
method which could detect the correlations among variables and combine them into 
composite factors would be beneficial to managers. Additionally, if the method could 
simultaneously weight the relative importance of the factors, some of the subjectivity in 
the weighting process could be eliminated. A statistical technique appropriate for both of 
these purposes, is factor analysis (mentioned in the introduction to this chapter). This 
technique is discussed and employed in Chapter Eight. 
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Hofer and Schendel's example was presented to show that the CSF method is 
conceptually simple. While the last two steps of their method (rating the organisation 
and determining competitive position) are theoretically useful in the strategy process, 
they are beyond the scope of this investigation. This investigation will focus only on 
identifying and assessing the relative importance of critical success factors. 
2.1.3 Sources of Critical Success Factors 
Daniel (1961) advocates intensive industry analysis to identify CSFs, concluding that 
there are factors common to any company within a particular industry which can be 
identified and subsequently used to improve performance. Other research has taken this 
concept a step further, suggesting that the definition and monitoring of critical success 
factors differs for various strategy types within industries (Jenster, 1987). This argument 
is strongly supported by the strategic group literature (see e. g. Hatten and Schendel, 1977; 
Porter, 1980; 1985; Dess and Davis, 1984). 
Hofer and Schendel (1978) support the concept of CSFs stemming from a firm's 
resources and strategies: 
"... These (critical success) factors usually vary from industry to industry. 
Within any particular industry, however, they are derived from the 
interaction of two sets of variables, namely the economic and 
technological characteristics of the industry involved... and the competitive 
weapons on which the various firms in the industry have built their 
strategies... " (77). 
According to Hofer and Schendel then, it is the interaction of the environment/industry 
structure with the resources/strategies of firms in that industry which determine the set of 
CSFs for any given industry. 
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Rockart (1979) introduces a methodology for identifying CSFs when reporting on the 
findings of the Massachusetts Institute of Technology's (MIT) Centre for Information 
Systems Research. The four'prime sources' of CSFs identified by Rockart's team at the 
MIT are shown in Table 2.2. 
Table 2.2 MIT's Prime Sources of Critical Success Factors 
Industry Structure Each industry by its very nature has a set of critical success factors that are 
determined by the characteristics of the industry itself. Each company in the 
industry must pay attention to these factors. 
.................................... ............ --------- -----..................................................................................................................... Competitive Strategy, Each company in an industry is in an individual situation determined by its history 
Industry Position and and current competitive strategy. For smaller organisations within an industry 
Geographical Location dominated by one or two large companies, the actions of the major companies will 
often produce new and significant problems for the smaller companies. The 
competitive strategy for the latter may mean establishing a new market niche, 
getting out of a product line completely, or merely redistributing resources among 
various product lines. 
......................................................... -.............. -------............................................................................................................................... ...................... Environmental Factors As the gross national product and the economy fluctuate, as political factors 
change, and as demographics change, critical success factors can also change for 
various institutions. 
.......................................................................................................................................................................................................................................... Temporal Factors Internal organisational considerations often lead to temporal critical success 
factors. These are areas of activity that are significant for the success of an 
organisation for a particular period of time because they are below the threshold of 
acceptability at that time. For example, for any organisation the loss of a major 
group of executives in a plane crash would obviously make the "rebuilding of the 
executive group" a CSF for the organisation for as long as this task took. 
Source: Adanted from Rockart, John F. (1979) Chief Executives Define Their Own Data Needs. Harvard 
Business Review. March-April, 81-92. 
A number of other sources (see e. g. Anthony et al., 1972; Leidecker and Bruno, 1984; 
Jenster, 1987; Aaker, 1988; Freund, 1988) address similar techniques for identifying 
critical success factors. The most comprehensive of these is presented by Leidecker and 
Bruno in their application of critical success factors to strategic planning (Table 2.3). 
Although there is no substantive difference between their approach and Rockart's (1979) 
method, Leidecker and Bruno are more prescriptive in identifying specific sources for 
CSF identification. Both studies reinforce a hierarchical nature of CSFs--i. e. from broad- 
based macro-environmentally based CSFs to those unique to each individual firm. This 
concept is discussed further in Section 2.4. 
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The notion that CSFs exist is implicit in much of the early industrial organisation (IO) 
literature and is one of the fundamental premises underlying the structure-conduct- 
performance (SCP) paradigm. 2 The SCP model suggests that some key structural 
characteristics of the industry condition the firm's range of choices of competitive 
strategy in the market, i. e. the firm's conduct (McGee and Thomas, 1986: 156). While 
the SCP paradigm has been criticised as deficient (see e. g. Barney, 1986), most strategic 
management literature still acknowledges that industry structure and the success factors 
derived from it contribute significantly to the determination of a firm's strategic options, 
as shown in Figure 2.1, Mintzberg's (1990) representation of the `Design School' of 
strategic management. 
This investigation will proceed on the basis that CSFs do in fact exist, i. e., that there are a 
few key areas which contribute more to a firm's success than other, less important 
activities. That these key areas (CSFs) are universally applicable to all firms within an 
industry (or strategic group), and that these factors can be determined through intensive 
industry analysis, however, is still a matter of debate in the strategic management 
literature. 
One school of thought which contests the idea that success factors stem from observable 
industry characteristics has been termed the `Austrian' school of strategy (Jacobson, 
1992). The basic tenets of the Austrian school 3 are compared with 10 based strategy in 
Table 2.4. In 10 based strategy, the main strategic objective is restricting competition, 
primarily through the establishment of entry/mobility barriers, while in the Austrian 
School, continuous entrepreneurial discovery is the source of economic rents. 
2 According to Bidault (1986) the SCP paradigm is also referred to as the Bain-Mason paradigm, after the 
principal conceptualisers, Bain (1968) and Mason (1957). 
3 Mintzberg refers to the Austrian school as the `Entrepreneurial School'. 
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Figure 2.1 
Basic Design School Model 
External Appraisal I I"Intemal Appraisal 
Threats and Strengths and 
Opportunities Weaknesses 
Key Success Distinctive 
Factors Competences 
'-k 10", Creation of Strategy 
Social Responsibility Managerial Values 
Evaluation and 
Choice of 
Strategy 
Implementation 
of Strategy 
Source: Adapted from Mintzberg (1990) 
"The Design School: Reconsidering the Basic Premises of Strategic Management' 
Strategic Management Journal, Vol. 11, p. 174. 
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Table 2.4 
Differences in Perspectives: Industrial Organisation vs. Austrian School of Strategy 
Industrial Organisation- 
Based Strategy 
Austrian Economics-Based 
Strategy 
Strategic Objective Restricting competitive 
forces 
Entrepreneurial discovery 
Market Conditions Equilibrium Disequilibrium 
Profitability Modelling Empirical regularities Heterogeneity 
Nature of Success Factors Observed strategic factors Unobservable factors 
Source: Jacobson, R. (1992) The "Austrian" School of Strategy. The Academy of Management Review. 
17,4,782-807. 
There are differences in the nature of success factors as well. For 10 economists, the 
understanding of industry's structure is a major prerequisite for identifying key factors 
required for business success . 
Proponents of the Austrian school, however, assert that: 
"... empirically modelling business performance to find systematic strategies 
(regularities) that firms can implement to earn supernormal returns, as is widely 
done in strategy research, will be largely unsuccessful. Indeed, business success 
depends critically on many time- and firm-specific unobservablee factors" 
(Jacobson, 1992: 785). 
In Austrian School, the 'unobservable' factors which lead to a firm's success are `invisible 
assets' such as a particular technology, accumulated consumer information, brand name, 
reputation, corporate culture, management skills, etc. (Jacobson, 1992: 795). 
While the nature (and existence) of CSFs is still under debate in the strategic management 
literature, there have been some studies which support the empirical verifiability of 
success factors. The next section, reviews one study which makes an attempt to present a 
general theory of CSFs within a narrow range of industries. 
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2.1.4 Towards a General Theory of CSFs 
The fundamental philosophical question regarding CSF theory at this point in the 
investigation is this: Do exogenously (industry/environment) determined critical success 
factors mandate a firm's strategy (and success), or does each firm determine its own set of 
critical success factors? 
Vasconcellos e Sa' and Hambrick (1989) concisely address this question: 
"Key success factors are obviously contextually contingent. However it is 
theoretically unappealing simply to propose Key Success Factors (KSFs) 
on an ad hoc, idiosyncratic basis. Some more systematic scheme must be 
possible, and would clearly advance the quality of theory pertaining to 
KSFs. " (p. 368) 
In their contribution towards a general theory on KSFs (CSFs) the authors focus solely 
on mature industrial products. They chose a two-dimensional classification scheme based 
on technology and transaction complexity (see Table 2.5). The technology dimension is 
based on Woodward's (1965) typology of unit (small batch), mass (large batch), or 
continuous process technologies. Transaction complexity is an index consisting of three 
highly correlated variables: infrequency of purchase, buyer-seller interaction (time, 
number of people involved in a specific purchase), and risk of product malfunction. 
Given these parameters, the only process plants appearing in the matrix, nuclear power 
plants, are placed in cell 2. Although nuclear power plants are one specific type of 
process plant, the question of whether other process plants should be contained in this cell 
as well was not addressed. The construction of a nuclear power plant is subject to a 
number of government imposed safety regulations that might make it more 
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difficult to alter the design specifications on any given plant than would be the case with 
a petrochemical plant. For this reason, it might be argued that the positioning in cell 2 is 
correct. However, a stronger case could be argued for including the majority of process 
plants in cell 1.4 The literature on contracting within the chemical/petrochemical industry 
argues that no two projects are alike (see e. g. Crosby, 1982) and that for each project 
(even those using similar processes) a considerable amount of effort must be devoted to 
tailoring the plant to specific client needs (von Emloh et al., 1994). 
Vasconcellos e Sa' and Hambrick proceeded to fill in the cells with potential success 
factors on an a priori basis (see Table 2.6). The outermost cells then present the 
hypothesised critical factors as a consequence of the combined influence of its row 
(transaction complexity) and column (technology) constituents. To test this general 
theory the authors surveyed firms representing six mature industrial businesses 
(representing cells 1,3, and 7) and compared results with the opinions of experts in the 
same businesses. Their results demonstrated a high degree of agreement between 
hypothesised rankings and the opinions of industry experts. 
Unfortunately there has not been a similar test of cell 2 types. However, given the 
strength of the results from cell 1, the close argument that most process plants would be 
contained in cell 1, and the close resemblance of hypothesised CSFs contained in cells I 
and cells 2, the CSFs for process plant contractors (when categorised as industrial 
products) would be those CSFs common to cells I and 2: product R&D, image, service, 
and technical knowledge of the sales force, combined with workforce technical skills 
(from cell 1) and/or quality control (from cell 2). 
4 Inexplicably, in another publication based on the same study (Vasconcellos, 1991), the author does place 
nuclear power plants in cell 1. It is not clear, then, where process plants would occur in Vasconcellos' 
typology. 
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While the work of Vasconcellos e Sa' and Hambrick (1989) provides a much needed 
theoretical framework for critical success factors, there are three fundamental problems 
in applying this general theory to process plant contractors operating in the FSU and 
CEECs. The first arises from assuming that success factors for operating in the west are 
the same as for contractors operating in the transitional economies of the former Comecon 
nations. 
Second, implicit in their model is the assumption that success factors are homogeneous 
across the variety of industry sectors in which process plant contractors operate, i. e. CSFs 
for serving clients in the cement industry are the same for serving clients in the chemical 
industry. This assumption has already been implicitly refuted in previous research on the 
process plant contracting industry (Jones et al., 1983), i. e. different markets which 
contractors serve possess different requirements. A more useful typology for determining 
contractor CSFs would be to categorise them according to market (client) characteristics 
rather than by industry (seller) characteristics. In other words, when CSFs are 
differentiated by process plant output, differences in CSFs might be found between 
contractors operating in cells 6,7, and 8 of the matrix. 
The final problem arises from the assumption that process plants are industrial products-- 
the same as industrial trucks, tractors and belt conveyors. The next section will discuss 
this final problem in greater detail. Specifically, process plants are industrial projects and 
possess characteristics different from industrial products. These characteristics will 
demand a different set of critical success factors. 
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2.2 Critical Success Factors in Project-Based Businesses 
Chapter One identified the process plant contracting industry as an industrial project- 
based industry. It was hypothesised in the last section, that when viewed as industrial 
projects, the CSFs identified by Vasconcellos e Sa' and Hambrick (1989) for process 
plants may not be entirely appropriate. Before reviewing the literature which specifically 
addresses CSFs in project based businesses, however, it is necessary to more clearly 
differentiate between project- and product-based businesses, and to define more clearly 
the concept of project success. 
2.2.1 Success in Project-Based Businesses 
A project is a complex transaction covering a discrete package of products, services and 
other actions designed specifically to create capital assets that produce benefits for the 
buyer over an extended period of time (Cova and Holstius, 1993: 107). Projects generally 
involve large, expensive, unique, or high risk undertakings which have to be completed 
by a certain date, for a certain amount of money, within some expected level of 
performance (Tuman, 1983: 498). In product and service based businesses, plans are 
normally developed on the basis that operations will continue after the planning cycle is 
ended. Although careful attention is given to forecasting sales, the length of the product 
life cycle is greatly determined by market forces. A project, however, usually has a 
definite beginning and an end which is planned for in advance. The project life cycle can 
(and must) be determined with much greater accuracy (Kharbanda and Stallworthy, 
1986). 
If process plants are viewed as industrial projects, some critical success factors for 
contractors would be those which would ensure project success. The concept of project 
success, however, has been ambiguously defined in both the project management 
literature and often within the psyches of project managers (Pinto and Slevin, 1988a. ) In 
general, the earlier project management literature (e. g. Gaddis, 1959; Avots, 1969) 
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suggested that project success involves concern for three factors: time, budget and project 
performance. If the project came in on time, on or near budget, and performed as it was 
expected to perform, it was considered a success. 
It has subsequently been shown, however, that a project may come in on time and under 
budget and still be considered a failure (Schultz and Slevin, 1975). At the same time, a 
contractor may finish a project late and over budget, and still consider it to be a technical 
success (particularly if it is a reference plant and it will lead to more profitable projects in 
the future). The definition of project success--and the corresponding CSFs--is therefore 
dependent on the goals of the firm. Other than profit-based goals a contractor might have 
goals such as: 
" establishing a presence in a particular country or region 
" excess capacity utilisation 
" successful completion of a reference plant 
In defining project success Kharbanda and Stallworthy (1986) illustrate the three factor 
model of time, budget and performance (see Figure 2.2 ). In addition to completing the 
project on time, within budget and to specification, they raise the question of project 
quality. Is the completed project the best answer or is it merely an adequate answer, in 
terms of fulfilling the objective or dealing with the need the project is required to meet? 
The impact of quality is wide ranging. With a manufacturing plant, not only must product 
quality be considered, but also the quality of the plant itself. 
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Figure 2.2 
The Cost-Quality-Time Trade-off in Engineering Projects 
COST 
Source: Kharbanda and Stallworthy (1986) 
Successful Projects with a Moral for Management (p. 53) 
QUALITY 
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For instance, questions raised might be: 
" Is the plant safe to operate? 
" Is it a pleasant plant in which to work? 
" Is the cost of maintenance minimal? 
" What is the impact of the plant in terms of current and future 
environmental legislation? 
Such criteria are often difficult to determine--indeed it may be argued that they are not 
even relevant--as long as contractual obligations are met. However, in the process of 
competitive tendering, if all bids are relatively equal such non-price parameters might 
influence the client to choose one contractor over another. 
2.2.2 Project Success and Client Satisfaction 
The marketing concept--concern for the satisfaction and welfare of the client--has also 
been applied in measuring project success (Bedell, 1983). DeCotiis and Dyer (1979) also 
showed that five of their twelve determinants of R&D project success are related to the 
external (client) environment. Additionally, Baker et al. (1983: 685) concluded that a 
measure of client satisfaction should be included in any measure of project success: 
"In the long run, what really matters is whether the parties associated with, and 
affected by, a project are satisfied Good schedule and cost performance means 
very little in the face of a poor performing end product. " 
Pinto and Slevin (1988a. ) present a conceptual model summarising their definition of 
project success (see Figure 2.3). First, the project itself must be technically correct and 
perform in the manner intended. 
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Figure 2.3 
Model of Project Success 
Source: Pinto and Slevin (1988) 
"Project Success: Definitions and Measurement Techniques" 
Project Management Journal, Vol. XIX, No. 1, p. 69. 
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Second, the project team must interface effectively with the client organisation to 
maximise the likelihood of acceptance. As Figure 2.3 shows, each of these themes can be 
broken down into three sub-factors. On the project side, the traditional measures of 
success are included--time, cost and performance. On the client side, three more variables 
are added: 
Use: will the project be used by its intended clients? 
Satisfaction: Is the client satisfied with the process by which the project 
was completed? 
Effectiveness: Will the project directly benefit the intended user? 
Pinto and Slevin's model separates critical activities which determine project success into 
those which stem from analysis of the project and those which stem from client 
consultation. As the next section shows, it is also possible to categorise factors which 
lead to project success according to the life cycle of the project. 
2.2.3 Project Success and the Project Life Cycle 
The project buying cycle is a long lasting, negotiated and interactive process. There are 
many phases to the process, and negotiation is a major component. Negotiations occur 
before the setting up of the bidder's list and requests for proposals, between invitations to 
bid and bids, between first bids and new bids, and before final selections. These 
negotiations permit the buyer to adapt his demands according to the information he may 
have collected from different bidders; in the same way, he may express his requests more 
specifically to the bidders. The bidders also request information during these 
negotiations, and seek approval for engineering and design specifications not determined 
in the initial proposal. 
Because of the interactive nature of the project buying cycle, it is useful to view it from 
both the buyer's and seller's perspectives. From the seller's side it is known as project 
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marketing, or project procurement. Cova and Holstius (1993) identify the phases of the 
project marketing cycle as: 
1. Search Phase: scanning the environment and identifying project 
opportunities; 
2. Preparation Phase: Focus on a suitable project to exert influence not only on 
the buyer, but on all the entities involved, in order to get information and to 
obtain tender specifications which are favourable to the company; 
3. Bidding Phase: Setting up the proposal after receipt of the invitation to bid; 
4. Negotiation Phase: Starts at the opening of the bids and finishes with the 
signing of the contract; 
5. Implementation Phase: includes supervision to ensure the achievement of 
agreed objectives and the maintenance of a climate of co-operation between 
buyer and seller in the identification and solving of problems arising; 
6. Transition Phase: involves evaluation of the project and the building up of 
knowledge and experience for future use. 
The interactive nature of the project life cycle can be illustrated when the buyer's and 
seller's viewpoints are combined (see Figure 2.4). Each one of the first four phases on the 
seller's side is concluded by an act of the buyer and is connected with the advancement of 
the supplier in the buying process: 
(A) contact for advice from potential suppliers 
(B) bidder's list of approved suppliers 
(C) short-list of efficient suppliers 
(D) final selection of partner suppliers 
Each phase also involves numerous exchanges between the buyer and sellers in order to 
match demands and offers. As the diagram shows, most project marketing activity occurs 
before the final selection of the contract. For the process plant contractor, the 
implementation phase is a continuation of the engineering and design work started in the 
marketing stages. The work which the contractor agrees to perform according to the 
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contract often includes: overall project management, basic engineering, detailed 
engineering, equipment procurement, construction supervision, and commissioning. 
Throughout the project marketing and implementation phases, then, there are a number 
of variables which will contribute to the completion of a successful project. 
2.2.4 Other Variables Contributing to Project Success 
In addition to project marketing and project implementation, there may be a number of 
other variables and support activities which may or may not be directly related to any 
specific project. Research and development, accounting, finance, facilities maintenance, 
information systems, company image and reputation, etc., all may contribute to any 
particular project's successful marketing and implementation. These other variables 
should then be included in the general `equation' for project success: 
Project Success = Project Marketing + Project Implementation + Other Variables 
In project marketing, it is important not only to win projects, but to negotiate them in 
terms which will allow profitable implementation. Successful project implementation, in 
turn, must not only fulfil the requirements of `on time, to budget and to specification', 
but there is evidence to suggest it must also satisfy or exceed client expectations 
throughout the life of the capital asset. Success in satisfying the client could also enhance 
the firm's reputation and subsequently, the chances of obtaining future contracts. Other 
factors, for example R&D activities, or previous experience with a specific technology, 
may also contribute to both project procurement and implementation. Because all of the 
variables are thus inter-related, measuring the contribution to project success of any one 
functional activity may not be feasible. 
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Figure 2.4 
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Journal of Marketng Managerrrr*. 1993.9.105-121. 
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The next section investigates the relationship between project marketing, implementation 
and success further. Only those studies which introduce paradigms for success in project 
businesses (specifically project marketing and implementation) were reviewed. 
2.3 Success in Project Implementation and Project Marketing 
The preceding section concluded that factors which lead to a project's success could be 
generally categorised according to project marketing, project implementation, and other 
factors (finance, R&D, etc. ). It was also argued that because these factors are inter- 
related, it is not feasible to conclude, for instance, that only a firm's sales and marketing 
functions lead to successful project procurement. Because the available literature is thus 
segregated, however, it is pragmatic to proceed with the investigation by reviewing 
project implementation and project marketing separately. 
Three studies are investigated in this section. The first concentrates on project 
implementation (Slevin and Pinto, 1986; Pinto and Slevin, 1988a.; 1988b. ) and 
emphasises the importance of the project life cycle and client consultation in 
understanding success in project-based industries. The second study (Cova and Holstius, 
1993), combines the buyer's and seller's points of view in a `project winning model', 
reiterating the importance of close contractor-client relationships and emphasising the 
interdisciplinary nature of project marketing. The third study (Bansard et al, 1993), 
presents the most useful conceptual model for explaining the parameters contributing to 
the successful marketing of industrial projects. 
2.3.1 Project Implementation 
The distinction between project marketing and implementation varies depending on 
whether the client's or the contractor's perspective is taken. For a client, project 
implementation may commence once the decision to undertake a project has been made. 
The contractor selection process is simply part of project implementation For the 
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contractor, project implementation consists mainly of those activities which occur after a 
contract has been awarded. However, as discussed in section 2.2.3, a contractor must 
also devote a great deal of time in the preparation of each bid and in negotiating 
favourable terms. Therefore, this section will include all activities associated with a 
project as project implementation. Section 2.3.2 will then disaggregate those activities 
typically associated solely with project marketing. 
2.3.1.1 Project Implementation Profile 
Slevin and Pinto (1986) present an empirically-based diagnostic tool designed to enable 
project managers to assign 'scores' to project management critical success factors and 
track them over time. Their `Project Implementation Profile' is based on ten `factors' for 
successful project management. These 'factors' are: 
Project Mission: Initial clarity of goals and general directions 
2. Top Management Support: Willingness of top management to provide the 
necessary resources and authority/power for project success. 
3. Project Schedule/Plan: A detailed specification of the individual action 
steps required for project implementation. 
4. Client Consultation: Communication, consultation, and active listening to 
all impacted parties. 
5. Personnel: Recruitment, selection and training of the necessary personnel 
for the project team. 
6. Technical Tasks: Availability of the required technology and technical 
steps to accomplish the specific technical action steps. 
7. Client Acceptance: The act of selling the final project to its ultimate 
intended users. 
8. Monitoring and Feedback: Timely provision of comprehensive control 
information at each stage in the implementation process. 
9. Communication: The provision of an appropriate network and necessary 
data to all key actors in the project implementation. 
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10. Trouble-Shooting: Ability to handle unexpected crises and deviations from 
plan. 
In a related study, Pinto and Slevin (1988b. ), show how the importance of these factors 
may vary according to the stage of the project life cycle, as shown in Figure 2.55. It is 
important to note here, that according to this model, client consultation and/or client 
acceptance appears to be critical at all stages of the project cycle. 
2.3.1.2 Project Implementation CSFs 
Pinto and Slevin (1988a.; 1988b. ) followed their empirical work with a conceptual model, 
'Key Factors in Successful Project Implementation', which consolidates their findings into 
three main criteria for implementation success: 
1. technical validity 
2. organisational validity 
3. organisational effectiveness. 
Technical validity consists of an assessment of whether or not the project works as it is 
intended to work. If the project is not technically valid, the rest of the implementation 
process may be considered a waste of time and the project is either terminated or sent 
back to R&D for further development. Technical validity then is perhaps the most 
important in the construction of a reference plant which incorporates new technology, or 
in overcoming the problems of scale-up. It may be viewed as the first hurdle to overcome 
in project success. 
5 The factors contained in Figure 2.5 differ slightly from the ten factors identified in Section 2.3.1.1 due to 
methodological differences in the two studies. 
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Organisational validity is the measure of whether or not a project is `right' for the clients 
for whom it is intended (i. e. is the project compatible with the needs of the user 
organisation? ). If a project is not organisationally valid, that is, if it does not deal with 
the clients' specific concerns, it will not be used. Further, according to Pinto and Slevin 
organisational validity argues that the project manager must become involved in `selling' 
the final project to the clients. An assessment of client needs must therefore be 
incorporated in the design of the project. 
Finally, organisational effectiveness is concerned with determining whether, once the 
project has been handed over to the clients and is being used, it is contributing to an 
improved level of organisational effectiveness. Determining whether or not the project is 
having a positive impact (either subjectively assessed or in terms of profitability 
measures) on the client's organisation is critical to project success. 
As this three factor model suggests, client satisfaction again appears to be a substantial 
concern in determining project success. This concept surfaces again in the next section, 
which reviews several key studies on project marketing. 
2.3.2 Project Marketing (Procurement) CSFs 
It was shown in the previous sections, that when defining project success it is important to 
measure not only the traditional aspects of project success (i. e. budget, schedule and 
performance) but also the client's satisfaction. Since client satisfaction is arguably an 
important part in determining project success, determining what the client wants before 
the project is started should help enhance the chances for project success. More 
resources can then be devoted to those particular aspects which the client values most. 
Similarly, if the contractor is successful in convincing the client that it can satisfy the 
client's needs better than other contractors, it should enhance the probability of winning 
that project. 
41 
Process Plant Contractors in the FSU and CEECs 
Although the literature search revealed several studies which investigate project 
marketing, this section focuses on one study which specifically identifies CSFs for project 
procurement. In their research, Cova and Holstius (1993) combine the findings from two 
empirical studies in order to identify: 
1. factors which influence the seller's success in project business (seller's 
point of view); and, 
2. the variables which are relevant to the project buyer (client's perspective). 
2.3.2.1 Factors Influencing Success in Project Business: Seller's Perspective 
In a survey of 34 persons in charge of marketing projects in Finnish export firms, 
respondents were asked about variables which influence project success. The domain of 
the study was limited to the export of machinery and equipment. The data were factor 
analysed, and the three resultant factors and factor loadings are shown in Table 2.7 (see 
Appendix 9 for a summary discussion of factor analysis). 
Table 2.7 Cova and Holstius: Factors Influencing Project Success 
Factor 1 Factor 2 Factor 3 
Administrative Entrepreneurial Personnel 
Effectiveness Culture Readiness 
Financial arrangements 0.853 
............................................................................................................................... . 0.742 nrýanisation. 
Risk 
Source: Adapted from Cova and Holstius (1993) How to 
Business, Journal of Marketing Management, 9,105-121 
0.633 
................ 0.615 
...................... 
0.766 
in Project 
Factor 1, Administrative Effectiveness, contains the scales organisational readiness for 
project business and capability of exploiting special financial arrangements. Cova and 
Holstius explain that this factor appears to stand for an administrative dimension of the 
data. Organisational readiness for project business requires administration which favours 
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collaboration between profit centres and between product line organisation and project 
organisation. The scale which loaded the highest on Factor 1, Capability of exploiting 
special financial arrangements, denotes the importance of having a financial expert who 
is familiar with project financing at an international level within the organisation. The 
coupling of these scales on one factor emphasises the point that financing and 
management should be regarded as integrated parts of project businesses. 
Three scales loaded heavily on Factor 2, Entrepreneurial qualities, Risk management, 
and Intrapreneuring. This Entrepreneurial Culture factor reinforces the concept of 
entrepreneurs and intrapreneurs as those who are willing to undertake responsibility for 
risk management--interpreted as a necessary ingredient for success in the high risk 
industrial project businesses. 
The third factor, Personnel Readiness, contains the scales marketing personnel, and 
readiness to respond to countertrade demands. Cova and Holstius explain that marketing 
personnel are most knowledgeable in foreign languages and target country culture. 
Because of their international orientation and international contacts, it is also they who 
must be flexible enough to engage in negotiation with customers about countertrade 
possibilities. 
While this model offers some insight into the successful marketing of industrial projects, 
it is not anticipated that the same factor structure will emerge in the marketing of process 
plants in the FSU and CEECs for a number of reasons. First, the resultant factor 
structure of any set of data depends on the variables included in the initial research 
instrument. Cova and Holstius excluded a number of variables from their study which 
they considered, "... necessary preconditions for a company embarking upon project 
business. " (1993: 113), or what are more commonly known as industry entry barriers. 
Specifically, the variables excluded from the study were: production capacity, experience 
in exports, technology, and financial background. Since they were not included in the 
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study, it is not possible to measure their contribution to successful project marketing. 
The variables which were included in the study were generated by the authors' review of 
the literature and experience in the industry. The authors did not specifically research 
either the process plant contracting industry, or the markets of the FSU and CEECs, so it 
is not reasonable to expect that all of the relevant variables would emerge on their 
research instrument. 
There are, however, several important general conclusions which can be drawn from Cova 
and Holstius' first study: 
"In project business, it is neither feasible nor interesting to make clear 
distinctions between the functions of the firm. Indeed, functions overlap 
and success in project business is much more linked with the totality of the 
firm's qualities (cf the factors identified) than with the performance of a 
specific function. " (1993: 115) 
This conclusion supports the supposition that the managerial functions of project 
marketing and project implementation are inter-related, and thus will be the associated 
critical success factors. Any study directed at identifying CSFs for project marketing 
should therefore include variables which do not necessarily fall within the marketing 
function's traditional domain. 
2.3.2.2 Variables and Sub-variables for Project Success: Client's Perspective 
The second empirical study contained in Cova and Holstius (1993) defined the major 
action variables in project marketing at each phase of the project marketing cycle. On the 
basis of three case studies, six major action variables and their sub-variables were 
identified: 
1. Promotion of the firm, its technologies, its experiences with other 
projects; 
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2. Relations with the buyer, or a member of its network, at an inter- 
organisational level and at an interpersonal level 
Sales force, with international salesmen and local agents 
4. Corporate linkages, with the setting up of industrial and"frnancial inter- 
firm agreements 
Price, with the escalation formula and the terms ofpayment 
6. Offer, with its traditional constituents, Technology/Design/Delivery time, 
but also Norms/Warranties/Logistics 
These six variables were then plotted on the project life cycle diagram to illustrate how 
success factors change throughout the project life cycle (see Table 2.8). 
Table 2.8 A Matrix for the International Marketing of Projects 
Phase 
Preparation Bidding Negotiation 
Promotion X 
Relations x X 
Sales Force X 
Corporate Linkages x x 
Price x X 
Offer x X 
Source: Adapted from Cova and Holstius (1993) How to Create Competitive 
Advantage in Project Business, Journal of Marketing Management, 9,105-121 
These variables and sub-variables were identified through a Decision System Analysis 
(DSA) approach (Capon and Hulbert, 1975), which was specially developed for use in 
industrial buying behaviour surveys. Although two separate approaches were used for 
CSF identification (DSA and factor analysis), Cova and Holstius attempt to reconcile the 
client's and seller's perspectives in a single model. 
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2.3.2.3 Conceptual Synthesis of CSFs in Project Marketing 
Probably because of methodological differences, Cova and Holstius point out that: 
"Combining the two studies is not an easy task, and the emerging synthesis 
should rather be regarded as a hypothesis to be validated by further 
research than a normative model for project business success" (1993: 117) 
Figure 2.6 illustrates their first step in coupling the three key success factors and the 
scales which loaded on them with the six major action variables and their fourteen sub- 
variables. They admit, that while some of the linkages (such as the coupling of financial 
corporate linkages with capability of exploiting special financial arrangements) are 
evident, others (such as the combination of offer and entrepreneurial qualities of those 
who run the business) appear somewhat forced and should be further verified. 
The model produced by Cova and Holstius is a much needed start for CSF theory in the 
field of industrial project marketing. Although it is not yet known whether it can be 
directly applied to process plant contractors working in the FSU and CEECs, some 
outcomes of the model bear further investigation. 
Perhaps more useful than the resultant factors, is their identification of key inputs which 
can be used in the development of a research instrument for use in the FSU and CEECs. 
Of particular importance for this purpose are the six action variables and sub-variables 
which Cova and Holstius identify as being critical in the marketing of industrial projects. 
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Another key finding is summarised in their conclusion: 
"The results presented in this study highlighted two major characteristics 
of project marketing: 
(1) the buyer seller interaction at each of the six phases of the process; 
(2) the overlapping of all corporate functions in the marketing process. " 
(1993: 119) 
2.3.3 Strategic Dimensions of Project Marketing 
Bansard et al. (1993) introduce a model of strategic project marketing based on the main 
dimensions of internal reserves vs. external reserves, and anticipation vs. flexibility. 
Their discussion also reflects the complexity in, and the dispersed nature of both the 
buying (client) and selling (contractor) centres in project transactions. The main 
functional variables contained in the Bansard et al. model for strategic marketing of 
industrial projects are grouped into three factors: technical, financial and 
communicational. Each of these factor groupings is discussed in relation to the model's 
main constructs in the following sections. 
2.3.3.1 Multi-organisational Dispersal of Buying and Selling Centres 
Because of technical complexity and high capital requirements, the consummation of 
industrial projects typically involves a number of different firms establishing long and 
complex relationships. Both the buying centres (clients) and selling centres (contractors) 
may exhibit multi-organisational and dispersed characteristics. Within the process plant 
contracting industry, the contractor typically acts as the co-ordinator of these complex 
relationships between extra-organisational providers of finance, equipment, technology, 
know-how, etc. Within the buying centre (client), the services of an external consultant 
(frequently a contractor) are often obtained to advise on project specifications, especially 
in large and technologically complex projects. Even when a client handles the contractor 
selection internally, the buying decision is typically a lengthy, multi-departmental, staged 
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process (as discussed in section 2.2.3). This characteristic of project businesses mandates 
an extremely high emphasis on communicational skills to help both contractor and client 
successfully negotiate and complete the project. 
2.3.3.2 Internal Reserves vs. External Reserves 
Bansard et al. (1993) also distinguish between internal and external reserves which may be 
deployed to help a seller complete (or win) a project. Internal reserves might include 
such resources as the contractor's asset base (or asset base of parent company), 
countertrade ability, technical skills, project management skills, etc. External reserves 
refer to the same types of resources, except that the contractor must arrange for them to be 
supplied externally. For instance, in the completion of a large project, a number of 
contractors might work together in consortium, each supplying a different functional 
specialism. 
2.3.3.3 The Need for Anticipation vs. the Need for Flexibility 
One of the most important aspects of project marketing discussed by Bansard et al. (1993) 
is the distinction they make between the sellers' ability to develop resources in 
anticipation of the majority of client needs, and the sellers' ability to be able to adapt 
quickly to client needs (flexibility). Figure 2.7 is a composite graphic representation of 
these ideas. 
The two main dimensions contained in Figure 2.7, Internal vs. External and Anticipation 
vs. Flexibility are shown on the vertical and horizontal axes respectively. The three main 
functional variables (technical, financial, and communicational) are shown on the Z axis. 
The displaced cell in the figure represents one of the twelve possible combinations of 
these constructs, i. e. the need for a contractor to develop the means for external financial 
flexibility. Specific activities which might satisfy these 
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requirements might include political activities, such as the ability to obtain government 
support of finance (or favourable interest rates), countertrade, or insurance. Similar 
examples for each of the twelve cells are given by Bansard et al., (1993). 
The main strategic question for the purveyor of industrial projects in relation to these 
dimensions concerns the degree of vertical integration required to afford the right balance 
between anticipation and adaptation. For process plant contractors, conducting research 
and development (R&D) activities in the correctly anticipated technical areas may lend it 
a competitive advantage, however it also might limit the organisation's flexibility by 
erecting exit barriers. For instance, if a contractor has devoted significant resources to 
R&D operations (personnel, facilities, specialised equipment, licensing of technology, 
etc. ), it is more costly for the contractor to cease (exit) these activities (or switch 
directions) than if significant R&D activities were not undertaken. On the other hand, if 
a contractor limits its R&D activities and concentrates on its ability to use a variety of 
externally developed processes, it may exclude itself from potentially lucrative markets 
where process licences are not readily available. 
Every project is different, and therefore each tender from all contractors is tailored, in 
varying degrees, to the special needs of the client. What is much more difficult to change 
from project to project is a long-term strategy which imparts the contractor with a 
competitive advantage. For instance, if it is revealed that a client desires assistance in 
marketing a process plant's output in the west, a contractor might correctly anticipate this 
need by establishing a subsidiary which engages in such activities. Such an endeavour 
would entail risks, and would probably not be cost effective for a single client. On the 
other hand, if such a need is critical to a number of other clients in the region, it could 
lead to a competitive advantage for the contractor (by creating entry barriers). If needs 
can be identified which are common to a number of clients in the FSU and CEECs, the 
risks for undertaking a strategy designed to fill these needs may be reduced. 
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2.4 Synthesis of Literature Review 
A number of important concepts have been introduced in this chapter. Section 2.1 
introduced the concept of critical success factors, and concluded that although there is not 
general agreement within the academic literature concerning the nature of CSFs, there is 
one recurring similarity: CSFs appear to vary according to both macro- and micro- 
determined forces. 
Sections 2.2 and 2.3 reviewed a number of concepts important for the understanding of 
project based businesses, and again uncovered several recurring themes: the importance 
of the project life cycle, the need for continuous contractor-client relations, and the 
interdisciplinary nature of CSFs in project-based businesses. These main concepts will 
now be incorporated into the general framework for investigating success factors for 
process plant contractors in the FSU and CEECs. 
2.4.1 Interpreting the Hierarchy of Critical Success Factors 
Given the apparent hierarchy of CSFs identified in the literature, the question arises, 
"what is the appropriate level of analysis for determining critical success factors? ". 
Figure 2.8 presents a conceptual representation of this question. There are two 
industries and nine firms represented in this diagram. Industry I is comprised of firms A, 
B, C, and D, while Industry 2 is made up of firms F, G, H, and J. Firm E competes in 
both industries. The breadth of market coverage of each firm (i. e., number of different 
market segments) is represented by the width of its base. For instance, firms C, E, and G 
compete across a great number of market segments. 
In Figure 2.8 macro-environmentally determined success factors are shown at the base of 
the diagram, exhibiting a high degree of commonality among the firms. An example of 
an environmentally determined success factor might be a legislative requirement to 
maintain an office in the country where you trade, or the ability to communicate in the 
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host country's language. At the industry level, it can be seen that there is still a high 
degree of similarity (overlap) between firms. At this level, industry analysis techniques 
(see e. g. Porter, 1980; 1985) could be used to identify success factors. Examples of 
success factors within the process plant contracting industry might be the contractor's 
design and engineering skills, or the ability to procure low-cost equipment. 
At the next level (strategic group), some differences in CSFs can be identified. According 
to the literature firms within each strategic group will have similar CSFs. 6 Firms H and 
J form a strategic group in industry 2. If this strategic group were defined in terms of 
those firms which rely on their R&D capabilities as a source of competitive advantage, 
the ability to rapidly develop the `right' technologies might be a success factor. 
At the uppermost level, there is the potential to identify success factors which are unique 
to each firm, i. e. those which differentiate it from all other firms. It can be argued that 
success factors identified at this level are the most important. The importance of unique 
attributes of a firm's strategy, characteristics and actions and the need to explain why 
competing firms earn different efficiency rents, are now generally recognised in the 
literature (Aharoni, 1993: 32). Henderson (1989), citing Gause's principle of competitive 
exclusion (that two competing species cannot coexist if they make their living in the same 
way), argues that competitive advantage can be achieved only if the firm is able to be 
different (or unique). Aharoni (1993) asserts that a critical aspect in understanding 
competitive advantage is that of the identification of firm-specific advantages, and that a 
successful `outlier' firm (one which employs a unique strategy) changes the dynamics of 
its industry and the key factors of success within it (see also Hout et al., 1982). 
6 Strategic groups can be defined as clusters of firms within an industry which follow similar strategies. 
The rationale for determining strategic group membership has been discussed in a number of studies. See 
especially McGee and Thomas (1986) for a review of 19 different studies which identify strategic groups 
within a range of industries. 
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The hierarchical nature of CSFs can be summarised thus: at the base levels, (macro- 
environment and industry) success factors could be analogous to entry barriers--what it 
takes to compete in any given macro-environment or industry. At the next level, success 
factors can be interpreted as mobility barriers, i. e., those constraints which make it more 
difficult for a firm to move out of or into a strategic group within an industry. At the 
highest level, success factors unique to each firm might be interpreted as those factors 
which can give the firm a competitive advantage, i. e. the ability to gain abnormal profits. 
2.4.2 Interpreting the Firm's `Set' of Critical Success Factors 
Hofer and Schendel (1978) contend, that if a firm's strategy is to compete across all, or 
most, product/market segments in the industry, then a composite assessment of CSFs 
should be used. If the firm's strategy is to compete in only one or two segments of a 
particular industry, then the weights appropriate for these segments should be used. 
Following this rationale, the set of critical success factors for a firm which operates in all 
industry segments should be similar to the set of CSFs common to the industry. For firms 
that compete on a lesser scope, while industry CSFs still exist, their relative importance 
may change, and one or more unique CSFs may emerge. It was also argued in Section 
2.. 4.1 that these unique CSFs should be considered the most important, since they are the 
ones which are meant to impart a competitive advantage. 
This concept can be represented: 
Let In stand for the nth success factor identified which is common to all firms within 
an industry (for simplicity, environmentally determined CSFs are omitted from this 
discussion); 
Let w stand for the weight, or relative importance of each CSF, i. e. I Iwo means that 
the factor common to all firms in the industry labelled II is the most important; 
I4wlwould mean industry success factor 14 was the most important. 
Let S stand for a critical success factor common to firms within a strategic group. 
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Let Ua stand for a critical success factor unique to a firm A, i. e., not identified as 
critical to all firms within the industry. 
Suppose the set of critical success factors common to the industry is identified as : 
CSFI = {IIw1, I7w2, I3w3, I4w4} 
Now suppose firm G (refer again to Figure 2.8) competes across all market segments in 
the industry, while firm F competes operates in only a few segments. According to Hofer 
and Schendel, firm G's set of critical success factors should be more similar to the 
industry set, while firm F's set of CSFs will reflect its narrower market focus. Allowing 
that both firms F and G may have their own unique factors, their respective sets of CSFs 
might be: 
CSFG = {Ugwl, 1 1W2, I2w3, I3W4, I4w 5} 
CSFF = {Ufwl, I1w2, I2w3, I3w4, I4w5} 
So, for firm F, although the success factors common to the industry still exist (II... 15) 
their relative importance has changed (Uf is relatively more important than the industry 
CSFs). 
Now let us look at firms H and J, who exhibit some observable characteristics which 
place them in the same strategic group.? Because they operate in the same industry as 
firms F and G, the industry success factors are still important to them. Because they have 
similar characteristics which also differentiate them from firms F and G, however, they 
will also have CSFs which are common to their strategic group, as well as unique CSFs. 
CSFH ={ Uhwl, Slw2, S2w3, Ilw4, I2w5} 
7 Strategic groupings of firms are normally based on the observed similarity of behaviour (strategies) of 
firms (McGee and Thomas, 1986). 
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CSFJ ={ Ujwl, S1w2, S2w3, Ilw4, I2w5} 
Figure 2.8 can also be used to illustrate the domain of this investigation. Assume the 
process plant contracting industry is represented by Industry 2 in the diagram, and 
Industry 1 represents the construction industry. Firm E represents a contractor which is 
active in not only the market for process plants, but also in other construction areas as 
well (e. g. bridges, buildings, civil works, etc. ). Firm G is a process plant contractor which 
operates across a variety of markets, while firm F is a process plant contractor which has 
no activity in the FSU and CEECs. Now suppose the markets represented by the FSU and 
CEEC chemical and petrochemical clients are represented by the area at the base of firms 
H and J as indicated. The domain of this investigation is to identify the CSFs contained 
in the shaded area as indicated, i. e. those factors which are critical to contractors which 
serve the market segments represented by the client firms in the chemical/petrochemical 
industry of the FSU and CEECs. 
2.4.3 Interpreting the need for Flexibility vs. the Need for Anticipation 
In Section 2.3.3.3, Bansard et al., (1993) differentiated between the contractor's ability 
to anticipate client needs vs. the contractor's need for flexibility. If a contractor is going 
to internalise a particular skill or asset in order to better anticipate future client needs 
while at the same time minimising the risk that this skill or asset will be under-utilised, 
the contractor should internalise those needs which are common to the greatest number of 
clients, i. e., the macro-environmentally or industry-determined CSFs. At the same time, 
the contractor must maintain enough flexibility in order to vary its offer enough to satisfy 
particular customer needs, i. e. the unique CSFs. How then can a contractor best 
determine this balance? 
In Central and Eastern Europe, there is no one more familiar with the needs of the 
domestic petrochemical industries or economic climate than the client firms. It follows 
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that their opinions should be sought in identifying CSFs. By ascertaining the most critical 
needs of prospective clients, a contractor should be better able to determine the critical 
success factors for serving those clients. This rationale for CSF identification is 
summarised in Figure 2.9. 
In Figure 2.9 three different client firms within the FSU and CEECs (clients X, Y, and Z 
with projects X, Y, and Z respectively) are represented. Each client will have specific 
needs for a particular project, as represented by the contractor selection criteria 1,2, ... 9. 
There may be, however, a number of needs (selection criteria) which are common to one 
or more projects. In this example, selection criteria 3 and 6 are common to all three client 
firms, while selection criteria 7,8, and 9 are unique to firms X, Y, and Z respectively. If 
a contractor is able to successfully identify selection criteria 3 and 6, and subsequently 
internalise the skills/assets required to meet these criteria, it has effectively increased its 
ability to anticipate customer needs. This correct anticipation of needs and subsequent 
internalisation of the means to meet them reduces the contractor's transaction costs over 
time and releases resources to search for and satisfy the unique client (project) needs, 
thereby increasing the contractor's chances of winning any particular project. 
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Figure 2.9 
Identification of Core Selection Criteria 
In FSU and CEEC Client Firms 
-------------------------------------------------------------------------- 
FSU and CEECs 
Explanatory Notes: 
(1)1,2 ... n= Contractor Selection Criteria (Client Needs) 
(2) Client X (Project X) has selection criteria 1,2,3,4,6,7 
(3) Client Y (Project Y) has selection criteria 1,2,3,6,6,8 
(4) Client Z (Project Z) has selection criteria 3,4,6,6,9 
(5) Shaded areas represent project similarities (similar client needs) 
(6) Dark shaded area represents selection criteria common 
to all firms (projects) In FSU/CEEC Industry sample 
(7) 7,8 and 9 represent criteria unique to projects X, Y and Z respectively 
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This example does not in any way intend to mean that the unique needs of a particular 
client are analogous to the unique success factors for a contractor. It does, however, seek 
to illustrate that a contractor's anticipatory success factors might be based on the needs 
common to a group of client firms. Additionally, the existence of contractor selection 
criteria unique to each client points to the contractor's need to retain a degree of 
flexibility. 
If a survey of client perceptions of contractor selection criteria reveals that client needs 
are relatively homogenous (low variance), it would signal the need for a greater emphasis 
on the contractor's ability to anticipate. If, on the other hand, the survey reveals that there 
is a large variance in the relative importance of contractor selection criteria, the contractor 
can expect that the need for flexibility is more important. 
2.5 CONCLUSION 
This investigation seeks to identify the factors which are critical for process plant 
contractors for winning projects in the FSU and CEECs. Specifically, it seeks to identify 
whether `core' factors common to all clients within a specific industry exist, and whether 
there is a difference between contractor and client perceptions of these `core' factors. 
The literature revealed a number of approaches to the critical success factor method. 
While there exist procedural differences on CSF identification and application techniques, 
a common theme is exhibited in all of the literature reviewed--CSFs are used to improve 
the organisation's performance by concentrating manager's efforts in a select number of 
critical areas. All of the studies reviewed concur that there are industry specific CSFs. 
There is also compelling evidence to suggest that within each industry there are CSFs 
which are unique to firms and strategic groups as well. The industry structure, macro- 
environment, and the firm's relative position in the industry vis-a-vis its competitors all 
combine with a firm's unique resources to yield a set of CSFs 
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Because the process plant contracting industry is a project-based industry, the literature 
review included a number of studies which attempted to identify critical success factors in 
project businesses (both project procurement and project implementation CSFs). These 
studies reflect a number of key themes: 
(1) the usefulness of the project life cycle in explaining CSFs; 
(2) the importance of client-contractor interface; 
(3) the overlapping of corporate functions throughout the project cycle. 
(4) the contractor's need for flexibility vs. the need for anticipating client needs 
(5) the `unobservable' nature of some success factors. 
These themes are reflected in a number of models which seek to explain the most 
important parameters for success in project-based businesses. 
The ensuing investigation will apply a range of CSF discovery techniques to the process 
plant contracting industry in the CEECs and FSU. More specifically, potential CSFs will 
be identified through environmental analysis, industry analysis, by survey of industry 
experts, and finally, by surveying both contractors and clients. Findings will then be 
compared with those identified in the literature, to determine which, if any of the models 
identified best represents the process plant contracting industry. Implications for 
contractor's regional strategy development stemming from the findings will then be 
discussed. 
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CHAPTER THREE 
RESEARCH METHODOLOGY 
3.0 Introduction 
Chapter Two reviewed the theoretical framework for the investigation into critical success 
factors (CSFs) for process plant contractors operating in the former Soviet Union (FSU) 
and Central and East European Countries (CEECs). This chapter outlines the overall 
research methodology to be used in the investigation. Figure 3.1 is a summary diagram of 
the research process (adapted from Sekaran, 1992: 93). 
3.1 The Research Process 
For consistency, the structure and methodological definitions used in the following 
sections are taken from Sekaran (1992), unless otherwise stated. Additional 
methodological support taken from sources such as Churchill (1979) and Malhotra (1993) 
is also drawn upon, primarily in Chapter Eight. 
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3.1.1 Observation 
The broad area of research interest, process plant contractors in the FSU and CEECs, was 
identified in correspondence between the researcher and primary supervisor in 1990. 
Because the researcher had a personal and professional interest in the region, and the 
research supervisor had considerable expertise in the process plant contracting industry, a 
broad research topic concerning the effects of free market reforms in the region on 
contractors operating there was formulated. As the investigation progressed, it was 
systematically focused by technology, theoretical framework, and geographical location. 
3.1.2 Preliminary Data Gathering 
Preliminary data gathering commenced with a survey of the available literature on the 
process plant contracting industry (summarised in Chapter Four) and the relevant business 
theory. Initially, the investigation intended to make recommendations concerning 
corporate strategy development for process plant contractors operating in the FSU and 
CEECs. The rapid pace of change in the CEECs combined with the political and 
economic instability in the FSU induced the researcher to shift the emphasis to 
competitive strategy instead. At this level, the primary question for contractors is not 
"what business should we be in? ", but rather, "given the business we are in, how can we 
best compete? ". 
A preliminary analysis of Western contractor activity in the region was conducted by 
compiling Western reports of new projects contained in European Chemical News and 
Hydrocarbon Processing. This gave the researcher an indication of the size, type, cost, 
and duration of projects in the years immediately preceding reforms, as well as the degree 
to which Western contractors and processes were used in these projects. 
Preliminary interviews with industry officials were conducted in the target countries of 
Hungary and Czechoslovakia in Spring, 1991. Czechoslovakia was subsequently 
selected as the most suitable country for an in-depth investigation (see Chapter Seven for 
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an explanation of the rationale for selecting Czechoslovakia). Preliminary interviews 
were also conducted with a number of contractors and process licensers exhibiting at the 
Achema exhibition in Frankfurt in June, 1991. 
3.1.3 Problem Definition 
Following the initial literature search and preliminary interviews, the core research 
problem was identified. Western process plant contractors had been active in the FSU 
and CEECs for many years, providing the technology and know-how client firms needed 
to implement their capital investment programmes. Following the collapse of the political 
and economic systems in the Soviet Union and its satellites, the region was undergoing 
unprecedented social, political and economic changes. It was not known how much the 
market for capital equipment in the chemical process industries had changed as well. The 
primary research problem, then, was to determine (1) whether contractors needed to 
reformulate strategies for the region; (2) if so, how this should be done, and (3) what 
were the most important factors for successfully winning projects in the region?. 
3.1.4 Theoretical Framework 
A number of academic studies were reviewed in the search of the appropriate theoretical 
framework. Because the transactions involving the construction of process plants are 
complex and interdisciplinary in nature, the interdisciplinary theoretical construct of 
critical success factors was chosen. Further, while the theory relating to critical success 
factors is widely cited in the strategic management literature, it was found to be flexible 
enough to be adapted to the marketing of industrial projects. Subsequent publications in 
the field (Cova and Holstius, 1993; Bansard et al, 1993) have supported the choice of this 
framework. 
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3.1.5 Generate Hypotheses 
Although the primary research objectives are exploratory in nature, i. e., to determine the 
structure and relative importance of critical success factors for process plant contractors 
operating in the FSU and CEECs, one specific research hypothesis has been identified as 
the 'core' of the investigation: 
Primary Research 
There are at least some significant differences between Western 
contractors' and Eastern clients' perceptions of the importance of 
criteria which are used in contractor selection. 
,ý 
`f . 
3.2 Research Design 
The issues pertinent to research design relate to: where the study will be conducted; what 
type of a study it will be; the extent to which the researcher manipulates and controls the 
study; the duration of the study; at what level the data will be analysed; deciding what the 
sample will be; how the data will be collected; how variables will be measured; and how 
the hypotheses will be tested (Sekaran, 1992: 94). Each of these issues will be discussed 
in the following sections. 
3.2.1 Purpose of Study 
Business research is generally undertaken for one of two different purposes: either to 
solve a currently existing problem in the work setting; or to add or contribute to the 
general body of knowledge in a particular area of interest to the researcher (Sekaran, 
1992: 5). Additionally, the purpose of research can be classified as exploratory, 
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descriptive or hypothesis testing. This investigation seeks to add the general body of 
knowledge in all three of these categories. 
3.2.1.1 Exploratory Nature of Study 
Within the process plant contracting industry, there has been no previous research which 
has set out to determine the structure of factors critical for winning projects in general, or 
within the narrower geographical markets represented by the FSU and CEECs. Previous 
research on the industry has identified important non-price parameters (Ball, 1985) and 
has even ranked the `top five selection criteria' for gaining projects world-wide (von 
Emloh et al., 1994). This investigation seeks to add to these findings in three key areas. 
First, von Emloh et al. did not explore the possibility of correlation among the top five 
variables identified; this investigation uses factor analysis to identify the underlying 
dimensions important for contractor selection. Second, in the previous research only the 
contractors' perceptions were sought, not the clients'; this investigation seeks to identify 
differences in contractor and client perceptions. Finally, this investigation looks 
specifically at contractor activity in the transitional economies of the FSU and CEECs. 
3.2.1.2 Descriptive Nature of Study 
Descriptive studies are undertaken in order to ascertain and to be able to describe the 
characteristics of variables in a situation. These variables may be observable as well as 
`unobservable'. Chapter Five analyses the observable characteristics contained in a data 
base describing process plant contractor activity in the FSU and CEECs over the past 20 
years. This analysis is the first of its type which describes and analyses process plant 
contractor activity in the FSU and CEECs. 
This study also identifies and describes 39 `unobservable' contractor selection criteria 
which the preliminary investigation revealed were important to contractors and clients in 
the FSU and CEECs. Opinions of process plant contractors and the FSU and CEEC 
clients are obtained to determine the relative importance each of these variables has in 
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contractor selection. These variables are then subsequently factor analysed to present a 
more parsimonious representation of the data. The resultant factor structure identified 
forms the input for testing the research hypothesis 
Finally, this study also describes the changes taking place within the client firms in the 
chemical/petrochemical industries of the FSU and CEECs. As these countries move 
away from centrally-planned to free-market economies, the results of different approaches 
to privatisation can be seen. These different policies will ultimately effect the way in 
which contractors need to approach the region. 
3.2.1.3 Hypothesis Testing 
Studies which engage in hypothesis testing usually try to explain the nature of certain 
relationships, or establish the differences among groups or the independence of two or 
more factors in a situation. This investigation first attempts to explain the relationship 
between the variables identified as important for contractor selection. It then attempts to 
show that there are differences between the two main groups (or populations) under 
investigation: contractors and clients. The specific research hypothesis was identified in 
Section 3.1.5. 
3.2.2 Unit of Analysis 
The unit of analysis refers to the level of aggregation of the data used during subsequent 
analysis. For this study, although it is individual managers' perceptions which are 
gathered via interviews and questionnaires, the appropriate units of analysis are firms 
within the technologically (chemical and petrochemical) and geographically (FSU and 
CEECs) defined segments served by process plant contractors, and contracting 
organisations themselves. Although it was initially hoped that differences between 
countries within the specified region could be identified, difficulties in obtaining an 
appropriate sample size limit the validity of the resultant analysis at the country level. 
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3.2.3 Type of Investigation 
The two main types of investigation identified by Sekaran (1992) are causal and 
correlational. A causal study is used when the researcher is interested in explaining the 
cause of a problem; a correlational study is used when the researcher is interested in 
delineating the important variables that are associated with the problem. This 
investigation, then, is correlational. It seeks to identify the variables (factors) most 
closely associated with winning projects in the post-reform FSU and CEECs. At a later 
date, further correlational studies could investigate whether the same factors are 
associated with winning projects in other regions as well. 
It is beyond the scope of the current investigation to prove a cause-effect relationship 
between the variables (factors) identified in this study and winning projects in the region. 
In other words, the investigation will only identify those factors which contractors and 
clients perceive to be important. 
3.2.4 Time Horizon 
There are two types of investigation employed within this study: longitudinal and cross- 
sectional. First, the study is longitudinal in that it attempts to identify differences in pre- 
and post-reform project characteristics (primarily through the analysis of the project data 
base introduced in Chapter Five). Because' interviews were conducted over a four-year 
period, and because literature was continuously monitored during the course of the 
investigation, macro-environmental and organisational changes occurring during the 
period are also reported. 
The primary research instrument (questionnaire), however, was designed primarily for a 
cross-sectional study, i. e. to identify critical factors and make comparisons between 
contractors and clients during one specific period of time. However, because some 
contractors were also willing to complete the questionnaire based on their experiences in 
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the pre-reform FSU and CEECs, limited pre- and post- reform comparisons for these 
contractors can be made as well. 
3.2.5 Researcher Interface and Study Setting 
By definition, a correlational study is conducted in the natural environment of the 
organisation, with the researcher interfacing minimally with the normal flow of events 
(Sekaran, 1992: 102). For this study then, researcher interface must be minimal. This 
type of investigation (correlational) also prescribes the study setting as well. 
Correlational studies done in organisations are called field studies. Thus, this 
investigation is a field study entailing minimal researcher interface, i. e., the variables are 
not manipulated to determine a cause-effect relationship. 
3.2.6 Sampling and Design 
Sampling is the process of selecting a sufficient number of elements from the population 
so that by studying the sample, and understanding the properties or the characteristics of 
the sample subjects, one is able to generalise the properties or characteristics to the 
population elements. This investigation involves at least two populations of firms: the 
population represented by client chemical/petrochemical firms in the FSU and CEECs 
and the population of process plant contracting firms which seek to win projects in the 
region. Within each population there may be sub-populations as well, i. e., there may be 
significant differences between Eastern and Western contractors, or differences between 
clients in, for instance, Romania and the Czech Republic. 
Because the size of each of these two main populations is so small, and because of the 
difficulty in getting the FSU and CEEC firms to respond to a mailed questionnaire, a 
combination of nonprobability judgement sampling and nonprobability convenience 
sampling was used. Nonprobability judgement sampling involves the choice of subjects 
who are in the best position to provide the information required. Nonprobability 
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convenience sampling involves collecting information from members of the population 
who are conveniently available to provide this information. 
For the initial interviews, a number of key industry representatives (judged to be decision- 
makers or others with power or influence within the industry) were sought out. 
Specifically, representatives from the ministries of industry in the Czech Republic, 
Poland, Romania and the FSU as well as decision makers in the representative client 
firms were visited and interviewed (list of interviewees is presented in Appendix 1). 
Because the client firms are dispersed throughout the region, a visit to each firm (or even 
a significant sample of firms) was deemed to be not feasible. An alternative method for 
interviewing and implementing questionnaires was devised. The researcher's 
consultancy experiences in the region revealed that the East Europeans are avid exhibitors 
and delegates at industry trade shows. These exhibitions draw representatives from all 
areas within the industry, including contractors, clients, equipment suppliers, and 
consultants, and place them in one convenient location for a period of 3-5 days. By 
attending these exhibitions (and concomitant conferences), the researcher was able to 
interview a wide cross-section of industry participants, most of whom had experience in 
(or opinions about) the contractor selection process. In many cases where the 
inter viewee was not directly involved in the selection process, either a future interview 
was arranged with, or a questionnaire was transmitted to, a colleague who was 
knowledgeable. Thus, while the total number of responses obtained was not large, 
because of the breadth and depth of ancillary information obtained, attendance at these 
exhibitions has to be considered the most important element of the primary data collection 
process. Table 3.1 describes the most important conferences/exhibitions attended by the 
researcher. 
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Table 3.1 Primary Data Collection: Conferences and Exhibitions 
Exhibition/Conference I Location Date 11 
Achema `91 Frankfurt, Germany June 1991 
..... .............. ................... Enterprise Development in ...:..................................................................... Manchester, England .......................... ............................... September 1992 
Eastern Europe (EDEE) 
.......... he. D........ o ......................... il ..................... wnstream.. O and Gas T .................................................................... London, England ......................................................... November 1993 
Sector of the Former Soviet 
Union 
Project Finance in the FSU ................................................... .................... London, England ......................................................... December 1993 
.............................................................. Moscow Oil and Gas ........................................................................ Moscow, Russia .............:......................................... April 1994 
Exhibition (Mioge `94) 
................................................... . . . . European ..... .... Central and East ... .. ............ ......................................................... ondon, England ............. ............................................ May 1994 
Technology Exhibition 
(CEETEX `94) 
...................... ý ............................................................................................................... Chemie '94 Prague, Czech Republic 
................................................................................................................................................ TIB `94 Bucharest, Romania 
------------------------- - ........................... East European Chemicals Warsaw, Poland 
Exhibition (EastChem `95) 
................................................ 
October 1994 
...................................................... October 1994 
February 1995 
3.2.7 Data-Collection Methods 
Primary and secondary data collection was perhaps one of the most challenging aspects of 
the investigation. The process plant contracting industry is not one which is frequently 
reported in the business press. Ownership structures are complex, financial information 
on overall company performance is difficult to obtain, and information relating to 
individual projects is even more scarce. This was on the supply side. 
On the demand side, in addition to logistic difficulties and language differences, the 
researcher had to overcome the culture of secrecy shrouding the client's operations. 
Throughout the investigation, it was found that many of the individuals interviewed were 
reluctant to talk openly, fearing some retribution if they released `classified' information. 
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It is also believed that the interviewees did not actually know whether they were allowed 
to talk about certain subjects (i. e. plant capacities, processes used, cost of projects, 
company performance and plans, etc. ) but that they felt it was safer not to talk at all. 
Officials within the ministry of industry (Czech Republic), on the other hand, gave 
assurance that the ministry no longer could prevent firms from releasing any information 
(i. e., the firms were now privatised). At the same time, because the firms were privatised, 
the ministry would not give access to the information that it held on each of the firms 
because this information was now the property of the individual enterprises. In the end, 
while the confidence of some client firms was gained, it was not until the client firm's 
annual reports were published that some ancillary information could be obtained. 
3.2.7.1 Secondary Data Collection 
When the investigation commenced in 1990, there was a dearth of timely information 
concerning the former Comecon nations. Numerous research visits to the East European 
Trade Council's (EETC) library in London acquainted the researcher with the types of 
secondary literature available at the time, as well as those which were emerging. The 
EETC's monthly newsletter was also valuable in providing a source of current listings of 
conferences and exhibitions. 
Over the past five years, a number of publications specifically targeting the former 
Comecon nations have been launched, such as the Wall Street Journal's Business Central 
tone, The East European Investment Magazine, and The Central European Business 
Weekly to name a few. Other publications, such as The Russian Petroleum Investor, 
include reports on one specific industry sector. A number of private consulting firms also 
publish newsletters and periodic sector reports (such as PlanEcon), and still others will 
provide on-line access to a variety of databases for a fee (e. g. Chem-Intell). Other sources 
of secondary data are listed in the reference section at the end of each chapter. 
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3.2.7.2 Primary Data Collection 
In addition to the conferences and exhibitions described in Section 3.2.6, a number of 
enterprises were visited for the purpose of primary data collection. Because of time and 
budgetary constraints, these too were based on convenience/judgement sampling. As 
most of the large chemical firms have offices located in the capital cities, visits to Prague, 
Warsaw, Bucharest, Budapest, and Moscow all yielded valuable information. The most 
in-depth interviews, however, were obtained in visits to firms in the Czech Republic 
where a number of representatives from each firm were interviewed (See Appendix 1 for 
complete list of interviewees). 
Because convenience sampling limits the generalisability of the research findings, a 
population survey (mailed questionnaires) was attempted in the FSU, Romania, Poland 
and the Czech and Slovak Republics. Obtaining current (valid) addresses for the mailed 
survey was challenging, as enterprise names and street addresses were constantly 
changing to reflect the changing economic and political orientation. While the East 
European Trade Council and each country's consular commercial representative could 
provide some information, reliable listings were never available until early 1994. In some 
countries (notably Romania), even the most recent directories were found to contain a 
number of errors. 
Questionnaire translation proved to be problematic as well. Although competent native 
speakers could be found for each of the target languages, translation of technical jargon 
proved to be more difficult. Table 3.2 presents a summary of the questionnaire 
respondents. More complete information and analysis is presented in Chapter Eight. 
The following sections outline the procedure used for questionnaire implementation in 
each of the target countries. The list of firms targeted in the survey can be found in 
Appendix 2. 
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3.2.7.2.1 Questionnaire Implementation in the Czech and Slovak Republics 
For the pilot study performed in the Czech and Slovak Republics, the assistance of a 
Czech contractor in translating the questionnaire, (Ing. Vek, managing director of 
Chemoprojekt) was gratefully accepted. The pilot survey (mailed) was conducted in 
Summer 1993. Letters containing questionnaires and self-addressed stamped envelopes 
were mailed from the Prague post office. Six responses from three firms were received, 
representing a 10% mail response rate. 
While there were no significant problems encountered with the 39 scales relating to 
contractor selection, the respondents were all reluctant to answer the questions requesting 
project- and firm-specific ancillary data. Subsequent interviews with respondents (held in 
October 1993) revealed the problem of confidentiality of information. Under the old 
system, it was strictly forbidden to release such information to the West, and the legacy of 
secrecy remained. Additionally, many of the firms were undergoing privatisation and 
restructuring activities, complicating the matter of reporting firm size, number of 
employees, turnover, etc. Thus, the entire section requesting ancillary information had 
to be reformulated (made more general) and re-translated. Because of budgetary and time 
constraints, and because no problems were encountered on the main scales, a second pilot 
study was not conducted in the Czech and Slovak Republics. 
A visit to an international chemicals exhibition to implement the questionnaires and 
conduct further interviews was made to Prague in October 1994. A total of 15 
questionnaires from 7 firms in the Czech Republic and 6 questionnaires from 5 firms in 
the Slovak Republic were obtained. 
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3.2.7.2.2 Questionnaire Implementation in the Former Soviet Union 
The researcher's knowledge of Russian greatly facilitated the translation and 
implementation of the survey in the FSU, although a native Russian speaker's assistance 
was still gratefully accepted in making the initial translation into Russian. Back- 
translation was performed by the researcher. The pilot survey was performed in the 
Leicester Business School in Spring 1994, when a delegation of mid- and upper-level 
Russian business representatives and government officials was attending a short course at 
the Business School. Conveniently, a number of them worked in industries which use 
process plant contractors (steel and chemicals) and were familiar with the contractor 
selection process. 
In implementing the pilot survey, a few minor grammar problems were noticed on the 
cover letter which was to accompany the mailed questionnaires. These were subsequently 
corrected. While the respondents reported no problems with the quality of the 
questionnaire (i. e. the translation was good), they were extremely doubtful that any 
responses would be obtained from the former Soviet firms. When asked why, the general 
response was "why should they participate? What have they to gain from answering your 
questions? " 
Addresses for chemical firms in the FSU were obtained from the East European Trade 
Council in London (see Appendix 2). Questionnaires were mailed from Moscow during 
the researcher's visit to an international conference and exhibition (Mioge '94). The 
mailed questionnaires to chemical firms in the FSU received a 0% response rate. One 
chemical firm did reply by letter, stating that it had no intentions of investing in new plant 
and equipment or of using a contractor in the future. 
Although no success was obtained in the mail survey, a number of interviews were 
granted at the Mioge `94 exhibition, and 6 completed questionnaires were obtained. Of 
all of the countries surveyed, the Russians were the most reluctant to talk. Indeed, many 
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of them were even hostile towards the idea of providing such information to an outsider. 
This is unfortunate, given that at the start of the investigation, the researcher's knowledge 
of the Russian language was considered to be a skill which would enhance the chances of 
successful research in Russia. 
3.2.7.2.3 Implementation of Romanian Questionnaires 
The Romanian questionnaire was translated by a native Romanian who was attending a 
course at De Montfort University. Assistance in translating the technical terms contained 
in the questionnaire was rendered by one of the student's relatives who was employed in 
the Romanian chemical industry. Questionnaire amendments were facilitated through 
facsimile and telephone communications. 
Because the mailed questionnaire had received such a poor response in the FSU, another 
tactic was employed in Romania. Prior to the mailing of the questionnaire, a native 
Romanian with experience in the chemical industry (Coman Romeo) telephoned each of 
56 Romanian chemical firms (addresses and phone numbers were supplied by Romanian 
Ministry of Industry) to identify a willing respondent to whom the questionnaires could 
be addressed. Forty-two firms were identified as potential respondents in this manner. 
The questionnaires were then sent to each of these 42 firms by registered post. Only 27 
postal confirmations of receipt were sent back to Mr. Romeo, however it is not known. 
whether this was a fault in the postal service, or whether there is another explanation for 
the missing 15 letters. 
Follow-up telephone calls were then made within two weeks of the mailing date to try to 
get these 27 firms to respond. Despite these attempts, the mailed questionnaire in 
Romania resulted in only five replies, from which only three usable questionnaires were 
received (11 % response rate). The managing director of Repchim, S. A., a Romanian 
chemicals producer sent back three questionnaires, all of which were blank except for 
two questions (the same two questions, same two responses were answered on all three 
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questionnaires). Another respondent from the chemical firm "Progresul" sent a letter 
explaining that they had no intentions of investing in new capital equipment in the future. 
A third firm sent back the questionnaires unanswered, explaining that they could not 
participate in the survey. Because of the low number of responses, a visit to an 
international exhibition to implement questionnaires and conduct interviews was made to 
Bucharest in October 1994, where another 6 questionnaires were obtained (4 Romanian 
clients; 2 Romanian contractors). 
3.2.7.2.4 Implementation of Polish Questionnaires 
A native speaker of Polish (a De Montfort University employee) was contacted to 
translate the questionnaire and cover letter in Summer, 1994. A minor error in 
translating the word contractor from English into Polish was discovered in the pilot study 
at a chemical exhibition in Warsaw (February 1995), where 6 questionnaires were 
obtained. This error was corrected for the mailed survey, which was implemented in late 
February 1995. While in Warsaw, a visit was made to the Polish Chamber of Chemical 
Industry, which resulted in the acquisition of an up-to-date listing of all of the chemical 
firms (with contact names and addresses). Because of the poor results obtained in the 
Czech and Slovak Republics, Romania and the FSU, expectations of a good response in 
Poland were low. Surprisingly, the Polish mailed questionnaire resulted in the receipt of 
l1 questionnaires (7 out of 31 firms for a 23% response rate). 
3.2.7.2.5 Implementation of Survey of Western Contractors 
The survey of Western contractors was implemented in two ways: personal solicitation of 
responses from contractors attending the international exhibitions listed in Table 3.1, and 
by a mailed survey conducted in Spring, 1995. As mentioned previously, in addition to 
client chemical firms, a number of Western contractors frequently place representatives at 
the international exhibitions shown in Table 3.1. These representatives proved to be an 
extremely valuable source of information, as they were frequently project managers with 
extensive experience in the FSU and/or CEECs. Additionally, as project marketers, they 
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were normally extremely interested in receiving the results of the completed research and 
commented extensively on the questions contained in the survey. 
The mail survey of contractors was conducted in Spring 1995. In an attempt to ensure a 
high response rate, a detailed synopsis of the investigation was sent with the 
questionnaires. Additionally, a graphic representation of the expected results which they 
would receive was also included (see Appendix 2). Addresses of contractors were 
obtained from the European Chemical News (1993), and the questionnaire was sent to 92 
process plant contractors (of which 87 were Western contractors). Fifteen different 
contractors responded (21 questionnaires), representing a response rate of 19% from 
Western contractors. Interestingly, the vast majority of contractors responding to the 
mailed survey were the European and UK contractors, yielding a West European 
contractor response rate of 25% (13 out of 51 contractors). 
3.2.8 Measurement and Measures 
While a great deal of descriptive research is contained in Chapters 4-7, the overall 
purpose was to identify the variables to be used in the primary research instrument. In 
addition to being asked ancillary details relating to projects and the organisation, 
respondents were asked to evaluate 39 separate contractor selection criteria. Specifically, 
they were asked to indicate on a7 point differential scale which of the 39 variables were 
important in contractor selection. Specific aspects of scale development and 
questionnaire design are discussed extensively in Chapter Eight. 
3.2.9 Data Analysis 
Data analysis of the questionnaire is intended to reveal the relative importance of each 
scale item, as well as correlations between items. Significant differences between scale 
items are identified and interpreted. Correlation among variables is then detected by the 
use of factor analysis, with the intended result of representing the data set in a more 
parsimonious fashion. The composite factors derived from the two main populations 
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involved in the survey (contractors and clients) are then compared to reveal similarities 
and differences in contractor selection criteria. See Chapter Eight and Appendix 9 for a 
more detailed description of the data analysis procedure. 
3.3 Alternative Methodological Approaches and Concerns 
It should be recognised that there are alternative methods for gathering information on 
client/contractor perceptions other than the methods chosen. Kinnear and Taylor (1991) 
identify two basic methods of collecting data from respondents: (1) communication and 
(2) observation. Although observation was used (analysis of CAPF database) to 
determine what a client's actions were (i. e., which contractor was chosen), the 
communication method (questioning of respondents) was deemed to be more useful in 
determining why a client might choose one contractor over another. Of the alternative 
communicational methodologies identified by Kinnear and Taylor (1991), both the direct- 
structured (the survey questionnaire) and direct-unstructured (depth interviews) were 
used. Indirect communicational methodologies were not considered appropriate for this 
research. 
A potential shortcoming of the chosen methodological approach should also be noted at 
this point. Because of the macro- and micro-environmental changes occurring in the 
region, it is possible that clients' perceptions will continue to change as well. 
Conclusions drawn from this cross-sectional research should therefore be considered 
temporal. At a later date it would be extremely interesting to re-visit the region to 
determine the extent to which continuing reforms have influenced client perceptions. 
3.4 CONCLUSION 
Despite methodological challenges encountered which will limit the generalisability of 
the research findings, success in obtaining primary data from interviews and 
= questionnaires can 
be claimed. In particular, the surveys conducted on clients in Poland, 
and the Czech and Slovak Republics and on the West European contractors is felt to be 
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representative of each population. Unfortunately, the same claim cannot be made of the 
surveys conducted in Romania and the FSU. 
Because of the small number of responses, no matter how representative, only exploratory 
factor analysis can be conducted. Given the small number of firms in both populations, it 
is doubtful whether good results using confirmatory factor analysis can ever be achieved. 
Despite limitations imposed by the relatively small numbers of respondents, a test for 
differences between the two groups of firms can still be conducted. At the same time, 
factors which are perceived to be important in contractor selection to both contractors and 
clients can be derived. 
The next chapter will begin the search for critical success factors for process plant 
contractors operating in the CEECs and FSU by reviewing the literature on the process 
plant contracting industry. Subsequent chapters continue the search for potential 
contractor selection criteria at different levels of analysis. 
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CHAPTER FOUR 
THE PROCESS PLANT CONTRACTING INDUSTRY 
4.0 Introduction 
This chapter commences the investigation into the identification of critical success factors 
for process plant contractors in the Former Soviet Union and the countries of Central and 
Eastern Europe. The literature on the process plant contracting industry reviewed in this 
chapter strongly complements the literature on success in project-based businesses which 
was reviewed in Chapter Two. In particular, the work of Bansard et al. (1993) is shown 
to be particularly applicable to the process plant contracting industry. 
Specific chapter objectives are: 
(1) to review the primary functions of process plant contractors; 
(2) to review the rationale for. contractor use; 
(3) to identify industry trends; and, 
(4) to add to the theoretical framework introduced in Chapter Two. 
4.1 Industry Background 
4.1.1 Process Plant Contractor Identification 
Owing to the variety of firms which might be classified as process plant contractors, 
investigating the process plant contracting industry is a complex process. There are firms 
which specialise in one or a combination of any of the contractor's functional areas, i. e. 
feasibility studies, engineering, supply of equipment, construction supervision, provision 
of technology, etc. There are also a number of producer firms with engineering & 
construction (E&C) subsidiaries, and many contractors themselves are subsidiaries of 
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larger E&C firms. Many of these firms also operate outside of the process industries, i. e., 
they act as contractors for large civil works as well. 
There are a number of publications available which identify contracting organisations: 
Chemical Data Services (1983) profiled 234 major chemical plant contractors world- 
wide; European Chemical News International Project Review (ECN, 1993) listed 119 
Chemical Process Plant Contractors; and Ball (1985: 44-49) lists 55 companies which are 
described as the 'nucleus' of the industry. Because this investigation is primarily 
concerned with contractors active in the FSU and CEECs, a different approach to 
selecting the relevant firms which make up the industry had to be used in isolating those 
involved in the FSU/CEEC region. 
Appendix 3 profiles the firms which have been involved in projects in the region at some 
time over the last 20 years. This list was compiled by reviewing western reports of 
contractor activity contained in the Chemical Age Project File, Hydrocarbon Processing 
Construction Boxscore Update, and European Chemical News International Project 
Review. Findings suggest at least 140 different firms have been active in the region over 
the past 20 years (see Chapter Four and Appendix 3). Many of these firms, however, no 
longer trade under the same name due to the number of mergers and acquisitions 
characterised by the industry (see e. g. Jones, 1984: 52). Appendix 3 contains a diagram of 
the ownership structure of the firms which have been identified as the most active in the 
CEECs and FSU. 
4.1.2 Literature Review of Process Plant Contracting Industry 
Most of the recent literature available on process plant contractors is contained in trade 
journals (e. g., The Chemical Engineer, Chemical Week, European Chemical News, 
Engineering News Record, Hydrocarbon Proce ing, Process Engineering) and the 
business press (e. g. Financial Times, Central European Business Weekly). While the 
reports of contractor activity in these sources are timely, the coverage is superficial, 
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limited mainly to press releases and the occasional business analyst's comments on the 
industry (see e. g. Royse, 1990; Baxter, 1991; Ainsworth, 1994). 
Academic studies directed at understanding the industry are much less prevalent. Table 
4.1 summarises the academic literature found on the process plant contracting industry. 
As the table shows, there is no published academic literature specifically focusing on 
contractor activities in the FSU and CEECs, although contractors have been active there 
for years. Notably, there are also no studies which specifically set out to identify critical 
success factors for the industry. Thus, this investigation will add to the body of 
knowledge on process plant contractors in general and will proceed to identify critical 
success factors for contractors in the FSU and CEECs. 
Table 4.1 Process Plant Contractors: Academic Literature Search 
Year Author Main Research Topic 
1968 Ray Chemical Process Plant Contractors and Innovation 
1977 Robson and Bidder Market Research in Process Plant Contracting 
1976a. 
1976b. 
Ball and Pearson The Effect of Increasing Size of Process Plant upon 
the Plant Contracting Industry 
1976c. Ball and Pearson The Future Size of Process Plant 
1981 Sheldon U. K. Process Plant Contracting Industry: Structure, 
Conduct and Performance 
1983 Jones, et al. Role of Process Plant Contracting Industry in 
Technological Change 
1982 Sheldon, et al. The UK Process Plant Contracting Industry: Aspects 
of Market Performance 
1984 Jones Intra-Industry Structure and Strategic Response: 
International Process Plant Contracting Industry 
1988 Ball and Clark The Inclusion of Contractors in International Bidding 
Consortia 
1988 Ball and Pearson Role of Process Plant Contractors in Transferring 
Technology to the People's Republic of China 
1992 Grieve and Ball Role of Process Plant Contractors in Transferring 
Technology 
1993 Robertson et al. Networks and Partnering in Process Plant Contractors 
1994 von Emloh, et al. The Role of R&D in International Process Plant 
Contracting 
The following sections briefly review the most relevant findings from the studies listed in 
Table 2.1. 
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4.2 Functions of Process Plant Contractors 
Ball (1985) identifies the main services provided by process plant contractors as: 
" preliminary or conceptual services, e. g. feasibility studies 
" supply/acquisition of process technology 
plant design and engineering 
" equipment procurement 
construction supervision 
plant commissioning 
" overall project management 
" arrangement of project finance 
Figure 1.1 (Chapter 1) depicted the pivotal role a contractor may play in the construction 
of a process plant. To provide comprehensive descriptions of these functions is not the 
within the scope of this investigation. Indeed, entire textbooks have been written on each 
of these functions (see e. g., Scott and Macleod, 1992; Mansfield, 1993; Horsley and 
Parkinson, 1990; Palluzi, 1992; Euzen, et. al, 1993). Additionally, there is considerable 
overlap across functions, so explaining each function as a separate activity is not an 
accurate representation of the design, engineering and construction of a process plant. 
Mansfield (1993) represents the design and engineering functions in Gantt chart format 
(see Table 4.2). 
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4.2.1 Preliminary or Conceptual Services / Supply of Process Technology 
The conceptual phase of the project involves the performance of a number of related 
preliminary functions, which are frequently undertaken by a combination of the client 
firm, technical consultants or a contractors. For instance, feasibility studies to consider 
technical and logistic questions, to identify of the characteristics of the production 
process, to prepare cost estimates, and to estimate likely demand and future cash flows 
resulting from implementation of the project must be undertaken. In this stage 
fundamental questions are addressed, such as: how big will the plant be?; what 
manufacturing route will be used?; where will it be located?; will it be economically 
viable? (Scott and Crawley, 1992). 
The answers to these questions are usually limited by a number of constraints. Plant 
location may be determined by the necessity to produce in close proximity to either raw 
materials source or customers. If the plant is an expansion or upgrade, by definition it 
must be co-located with existing facilities. Plant size will normally be determined by a 
combination of the projected market demand and growth and production economies of 
scale. 
At the start of the conceptual design stage, the only known facts are often a requirement 
for a certain tonnage of a particular product and the likely feedstock. At this stage, a 
number of process technologies may be considered. (Process technology is the method by 
which a feedstock, such as crude oil is, transformed into usable chemical outputs. ) 
Depending on the desired chemical output and the quality and type of feedstock used, a 
number of different processes may be used in series to produce a usable chemical. For 
example, crude oil is transformed through a variety of processes to yield a number of 
useable intermediate and final outputs. As an example, Appendix 6 illustrates several 
basic `block diagrams' representing the flow scheme for crude oil feedstock (e. g. 
Slovnaft, 1994). 
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The aim of process design is to specify the most economical and effective practical 
procedures and plant required to produce a new product, to manufacture an existing 
product by new means, or more generally, to bring about some designated material 
transformation on a commercial scale so as to satisfy a market need (Scott and MacLeod, 
1992: 1). There may be several different feedstocks and/or processes which will 
ultimately yield any given chemical. For instance, ethylene, the world's most important 
chemical (by tonnage of output) can be produced from crude oil, coal or natural gas. At 
the same time, different processes may take the same feedstock and yield different 
chemicals. 
The feedstock/process combination eventually chosen will depend on a number of factors, 
such as price/availability of. feedstock, process license catalysts, energy, water, etc. 
Other considerations may include the estimated life of facility, and whether the 
technology considered is'ecologically clean'. The type of technology selected may even 
depend on the origin of the feedstock. For instance, the sulphur content of crude oil 
varies considerably from source to source, and this greatly influences the choice of 
technology. Also entering into the process selection decision is the element of risk-- 
whether to select a proven technology versus a new, untried, potentially superior process. 
As a result, in the chemical industry, it has been found that in approximately two-thirds 
of all projects world-wide, the process technology is chosen before a contractor becomes 
involved. Experienced clients tend to make this choice themselves, and then invite 
contractors with experience with that process to tender a bid (von Emloh et al., 1994: 63). 
Clients which are not experienced in a particular field often call in consultancy 
organisations to assist in the conceptual stage. Organisations such as Arthur D. Little, 
Coopers & Lybrand, and Arthur Anderson have all been active in such preliminary 
activities in the FSU and CEECs. The consultant usually undertakes feasibility studies 
93 
Process Plant Contractors in the FSU and CEECs 
and acts as general advisor to the client on matters of technology selection, sources of 
finance, etc. 
A contractor (or a number of contractors) may also be called in to assist in the early 
phases of a project, particularly if it is necessary to engineer a new process scheme in 
sufficient detail to estimate costs. The traditional role of the consultant then, is to aid and 
guide the client in investment decision making; the traditional role of the contractor is to 
assist in implementing these capital investment decisions (Jones, 1984: 41). 
4.2.2 Plant Design and Engineering 
The three main design/engineering phases encompassing the activities in which the 
contractor is normally involved are: preliminary engineering phase, preliminary design 
phase, and the detailed design phase. The conceptual phase (discussed in Section 4.4.1), 
which includes R&D and conceptual engineering, may or may not call for contractor 
involvement. 
In choosing a technology, what the client obtains from the licenser is the engineering 
specification, (also known as the data book or simply the 'black book'). The contractor 
will alter these specifications to suit the particular needs of the client. This altered set of 
specifications is known as the front-end package (FEP), and typically represents 10-15% 
of the overall contract price (von Emloh et al., 1994: 64). 
This activity demands a high degree of specific know-how on the part of the contractor. 
This entails the obtaining of licences for technology, preparation of flow sheets, process 
specification of equipment, operating instructions, control and safety requirements, etc. 
This is arguably, the most important aspect of the design and engineering stages, one 
which might differentiate one contractor from another (von Emloh et al., 1994). 
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Detailed design is the stage which transforms the FEP into engineering drawings, data 
sheets and specifications from which orders for equipment are placed. Separate sets of 
specifications are produced for the project's sub-components, i. e. civil engineering, 
process automation and control, piping, etc. Each of these sub-components then passes 
through the stages of equipment procurement, testing, construction, and commissioning, 
with the contractor usually acting as overall project manager. Detailed design may also 
be sub-contracted to engineering firms located in countries where skilled labour rates are 
a fraction of what they are in the industrialised nations, a point which is discussed later. 
4.2.3 Equipment Procurement 
When a client uses a contractor to construct the plant, the client's procurement may be 
limited to one transaction: appointing the contractor. All subsequent procurement 
activities, including subcontracting, equipment, materials, instruments, etc. may be 
handled by the contractor. The contractor may either act as an agent for the client, or act 
as the purchaser, technically taking possession of the equipment until reimbursed by the 
client. The latter is normally preferred by the client (Mansfield, 1993). 
The procurement activity can be subdivided into two broad categories: goods and 
services. Procurement of services include the appointment of subcontractors to perform 
all of the activities which the main contractor does not take on. These are primarily the 
activities which can be performed by local contractors such as civil engineering, detailed 
engineering, and construction. 
Procurement of goods for the construction of a process plant can be subdivided into three 
sub-categories as well: 
(1) Equipment: non-standard process-specific items such as reactor vessels, 
distillation units, crackers, specialised pollution control equipment, process 
automation and control equipment, etc. 
(2) Commodity items: such as valves, meters, piping, etc. 
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(3) Materials: bricks, cement, nails, insulation, etc. 
Obviously, many of the materials can be procured locally. In countries where relative 
costs are lower, and where the quality of materials is not crucial for plant operations, it is 
in the contractor's best interest to do so. 
Although a number of firms have both manufacturing and contracting capacity, the 
fabrication of plant and equipment and process engineering contracting are generally 
regarded as separate activities (Jones, 1984). Because the majority of contractors do not 
engage in the manufacture of equipment (Ball, 1985: 5), and because equipment typically 
accounts for over 40% of total contract value (Kharbanda and Stallworthy, 1986) 
equipment procurement ability can be an important means of controlling costs. 
If a firm has both engineering and fabrication capability, a conflict of interest may arise 
when the contractor tries to procure equipment at the most competitive price. For 
instance, Asea Brown Boveri (ABB) has a contracting subsidiary (Lummus Crest), which 
often does not use ABB process automation and control equipment in the construction of 
chemical process plants. 8 
4.2.4 Project Management and Construction Supervision 
Project management, generally defined as a set of principles, methods and techniques for 
the effective planning and control of projects with the goal of being on time, under budget 
and to specification, is viewed by some to be a critical success factor in a variety of 
industries (Wallace and Halverson, 1992). If a contractor is used in the construction of a 
process plant, the project management function is usually the responsibility of the main 
contractor, although it depends on the type and size of project. Thus, project management 
is a potential critical success factor for process plant contractors as well. 
8 According to an ABB (UK) process automation and control marketing manager, ABB Lummus Crest 
often found the competitor's equipment to be better suited (or better priced) for use in their projects. 
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Many of the skills required for successful project management-- cross-functional 
communication, identification of information interface points, activity sequencing, and a 
focus on getting work done with quality and efficiency (Wallace and Halverson, 1992) 
are also needed in construction supervision. As the name suggests, construction 
supervision is the supervisory and co-ordinating activity a contractor undertakes while the 
plant is being constructed. Normally all of the construction work in the erection of a 
process plant is subcontracted to other firms by the main contractor. The contractor's 
ability co-ordinate these firms' activities, to handle labour disputes, speed up critical 
processes, ensure timely deliveries of equipment, etc. is important at this stage of the 
project. The extent to which a contractor is successful in these capacities reflects greatly 
on its reputation, influencing its chances of winning projects of similar type in the future. 
4.2.5 Plant Commissioning 
Plant commissioning is the stage of the project where construction has been completed, 
final tests are performed, and the plant is put into operation. Services offered by the 
contractor during this phase may be broadly divided into the following categories: 
training, mechanical completion, pre-commissioning and process commissioning. 
Training of the client's employees may be undertaken on site, in the contractor's home 
country at a demonstration unit, or at a facility constructed by the contractor at another 
location. These activities may include training for process operation, maintenance of 
plant and equipment, laboratory employees, and emergency shut-down and safety 
procedures. 
Mechanical completion is the phase between equipment installation and start of process 
commissioning. In this phase, individual components of the plant, such as boilers, 
pumps, etc., are tested to ensure that they are mechanically fit to be put into operation. 
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These activities may be performed at various times during the construction process, as 
different sections of the plant are completed. 
In the pre-commissioning phase, the plant is prepared for process commissioning. At this 
stage, a final check of the plant is required to ensure that it was built according to 
specification. Actual process commissioning occurs when the plant is put into operation. 
An error in the commissioning process could have potentially devastating consequences 
(i. e., explosion, fire, emission of pollutants, etc. ), although if all of the previous activities 
have been performed to standard, the plant should be put into operation with little 
difficulty. 
4.2.6 Arrangement of Project Finance 
Project finance is "the financing of a project in which the lender partially or wholly relies 
upon the assets of the project for collateral and upon the cash flow from the project as his 
source offunds for repayment of debt" (Howcroft, 1986). Project finance differs, 
therefore, from conventional finance in that the lender has no claim on the assets or cash 
flow of the borrower other than the specific project for which the money was lent. 
There are a number of government agencies and departments which provide export 
financing and/or insurance for their domestic contractors. The Eximbank (USA), ECGD 
(UK), Hermes (Germany), EID-MITI and Exim Japan, COFACE (France) and SEK/EKN 
(Sweden) are all examples of government organisations that enable contractors to 
undertake projects which otherwise might be lost to competitors. The amount of support 
granted by these organisations varies according to the individual project's characteristics, 
and the type of support ranges from insurance, to favourable loans to the granting of 
outright subsidies. 
Figure 4.1 illustrates the complexity such arrangements may take. In this deal a Western 
producer (5) has agreed to market the output of an Eastern firm's new plant (1). The US 
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Eximbank (3) is acting as guarantor of the loan, which must be approved by the Eastern 
firm's Ministry of Industry (2) and other government agencies (4). The 
contractor/equipment suppliers (9) provide the new plant in exchange for periodic 
payments from the guaranteed lender (7) and the initial cash payment lender (8). The two 
lenders (7 & 8) receive debt service payments from a collateral agency (6), which in turn 
receives 100% of the production proceeds from the Western producer firm (5). In this 
example, any excess funds above the minimum escrow account balances held by the 
collateral agency (6) are remitted back to the Eastern producer firm (1). After the plant 
has been paid for, the Western firm continues to market the output for a fee, according to 
contractual arrangements. 
Given the level of economic and sovereign risk in the region, finding finance for large- 
scale capital projects without some form of government guarantee is often not possible. 
Considerable lobbying effort may be required by contractors and Western producer firms 
in order to gain the government support needed to compete in the region. The importance 
of such lobbying efforts is evident by the awarding of contracts to firms whose 
government has supplied such assistance (see e. g. Blomquist and Joyce, 1994; Stacey, 
1994). 
4.3 Rationale for using Process Plant Contractors 
The demand for a new chemical process plant is derived from the demand for its output. 
However, changes in demand for a chemical result in magnified changes in demand for 
the capital equipment needed to produce it, as explained by the accelerator principle. For 
instance, if demand for a chemical is growing at a constant rate, and capacity could be 
added in units sufficient to satisfy this demand, then demand for new process plants 
would grow at that rate as well. If, however, the demand for a chemical should level off, 
or decline (as frequently happens in a recession) then demand for new chemical plants 
would fall to zero, as sufficient productive capacity already exists to meet the reduced 
level of demand for that chemical. 
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In the former Comecon nations, where the overall economic climate has been in 
stagnation or decline, it was to be expected that the demand for contractor services in 
many product sectors would decline. However, in those areas where productive capacity 
is still not sufficient to meet demand, or where growth is forecast (e. g. plastics, 
downstream processing of residue, gasoline additives, etc. ), and investment in new plant 
and equipment is needed, the decision of whether or not to use a contractor must be made. 
The rationale for deciding whether or not client firms within the continuous process 
industries will use a contractor was first outlined by Jones et al. (1983). This extensive 
investigation of contractors operating in a variety of industries, identified the most 
important parameters in determining contractor involvement as: (1) size of plant; (2) 
design and engineering problems of scale-up; (3) pace of technical change; (4) internal 
engineering resources of the potential client; and (5) location in developing countries. 
4.3.1 Size of Plant 
Although individual scale curves may vary9, the overall minimum efficient scale of 
process plants in the chemical industry has been increasing steadily with each generation 
of new plant (Ball and Pearson, 1976c. ). Since the capital investment normally required 
for the transformation of a raw material into a given product has been found to vary at the 
power of 0.7 with the capacity of the unit (Euzen et al., 1993 p. 9), production plants are 
normally built as large as possible, in accordance with the market for the product. 
As the size of projects gets larger, the cost of a producer firm managing and engineering 
its implementation with internal resources increases. These costs include the additional 
burden of temporarily increasing the firm's engineering and project management human 
resources required to complete the project. Search costs are also incurred when 
9 For a discussion on scale curves, etc., see e. g. Jones, T. T. and Cockerill, T. A. J. (1984) structure and 
Performance of Industries, Oxford: Philip Allan Publishers. 
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determining which process among those available is the best (in terms of quality) for the 
situation. To exploit potential production economies of scale, the expertise of the process 
plant contractor capable of developing a large plant is sought. 
Because of their familiarity with the processes available, reputable contracting 
organisations act as a mechanism to reduce uncertainties in quality, thereby lowering 
search costs (Jones et al, 1983 p. 158). Staffing and redundancy costs (when the project 
is completed) incurred by the client can also be avoided by using a contractor rather than 
taking on the project internally. At some point, then, the perceived cost of managing the 
project internally exceeds the cost of outsourcing the project by using contractors. 
4.3.2 Design and Engineering Problems of Scale-up 
The second parameter, design and engineering problems of scale-up, refers to the lack of 
expertise or know-how that the client firm may have when scaling up a process. The 
movement of a new technology from laboratory scale reactions, to an integrated pilot 
plant, to a demonstration unit, and finally to a full-scale production facility grows 
progressively more complex and costly with each step. The scaling-up process also often 
entails the need for re-engineering and re-design of a wide variety of equipment, a task for 
which the client may not have the engineering know-how or resources to handle. Such 
full-scale facilities often cost in excess of $US 100 million. By using an established 
contractor, the client transfers much of the risk associated with the more complex 
construction to the contractor. 
4.3.3 Pace of Technical Change 
The third parameter identified by Jones et. al., is the pace of technical change. When 
there is a sequence of projects of limited size and similar design, it may be possible for 
the client to deal with the projects internally. When the characteristics of capital projects 
constantly alter due to changes in the economic environment and the pace and direction of 
technological developments, the need for contractor involvement is increased. The 
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impact of technological change is that it not only increases the quantity of managerial 
services demanded but also alters the type of service needed' (Ball, 1985). 
4.3.4 Internal Engineering Resources of the Client 
The fourth parameter, internal engineering resources of the client, explains that when a 
client has sufficient engineering resources (know-how and man-hours) at its disposal, the 
less likely it is that a contractor's services will be required. This parameter would appear 
to be highly correlated with the first three parameters. It is conceivable that a large 
producer firm with substantial engineering resources, operating in a mature industry 
(where pace of technical change is slow), and where demand constraints cap the economic 
size of the plant at a manageable level, would be able to handle all capital investment 
projects internally. 
4.3.5 Location of Plant to Developing Countries 
The last parameter which determines whether or not a contractor will be used, is the 
location of plant to developing countries. This was found to be an important parameter 
under two general conditions: when there is a need for the contractor to redesign a plant 
to suit the economic and climatic conditions prevailing in developing countries, or when 
the contractor's ability to procure project finance is needed. Although the FSU and 
CEECs are not, historically speaking, developing nations, given the region's need for 
finance, this final parameter will probably prove to be applicable in the region. 
4.4 Three Factor Model 
An alternative to the framework presented by Jones et al. (1993) for explaining 
phenomena in the process plant contracting industry was introduced by Ball and Pearson 
(1976c. ). 
1° For a discussion of transaction costs, see e. g. Coase, RH. (1937). The Nature of the Firm. Economics. 4, 
386-405. 
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In this study, a three factor model consisting of technical, economic and managerial 
(administrative/logistic) factors (see Figure 4.2) was used to help categorise the 
parameters driving the increasing size of process plant. II These parameters are strikingly 
similar to the three factors which Bansard et al. (1993) identified as the critical factors in 
the strategic marketing of projects (technical, financial and communicational) as 
discussed in Chapter Two. Although the validity of these two models has not been 
empirically tested, they are useful for categorising the important variables which must be 
considered in the determination of contractor involvement in the capital investment 
programmes of the client firms in the FSU and CEECs. 
Table 4.3 places the parameters for contractor involvement found by Jones et al. (1983) 
into Ball and Pearson's three factor model. This table shows, for instance, that a large 
plant size could pose technical, economic, and administrative problems for the client. 
Thus, for the construction of a large size plant the client could be seeking contractor 
services to assist in all three parameters. On the other hand, if a client's main concern 
were keeping competitive because of the rapid pace of technical change, the contractor's 
technical services only may be required. 
Table 4.3 Three Factor Model for Assessing Contractor Involvement 
Technical Economic 
(Financial) 
Administrative 
(Communicational) 
Reason for using contractor: 
I. Size of Plant x x X 
2. Scale -up problems x X 
3. Pace of technical change x 
4. Insufficient engineering resources of 
client 
x x x 
5. Location of plant to developing 
countries 
x x 
I Although Figure 4.2 does not specifically identify the three factors, the text of the paper (Ball and 
Pearson, 1976c. ) does. 
105 
Process Plant Contractors in the FSU and CEECs 
Several points should be noted from Table 4.3. First, contractors' technical skills (as 
shown in the first column) appear to be the most important out of the three factors, as they 
are required in all five instances where contractors are needed. Second, from the client's 
point of view, the contractor's full range of services will most likely be required when the 
plant is large, and when the client has limited internal engineering resources (reading 
across rows one and four). 
4.5 Identification of Potential Contract Winning Success Factors 
Section 4.3 discussed the rationale for contractor involvement i. e., it helped to answer 
the question, "if a plant is being built, will a contractor be used? ". This section 
summarises some of the variables which might be important for contractors in gaining 
contracts once the decision to use a contractor has been made. 
In a survey of two-thirds of the world's contractors (von Emloh et al., 1994), the most 
important variables for gaining contracts, in order of importance, were found to be: 
(1) previous experience with the technology; 
(2) price; 
(3) existence of relevant reference plants; 
(4) previous experience with that particular client; 
(5) the particular technology offered. 
The authors did not offer an in-depth explanation of why these parameters were 
considered most important, nor was an attempt made to uncover possible correlation 
amongst the variables, however a short analysis is given below. It is not know yet 
whether these variables are critical for gaining projects in the former Comecon countries, 
or whether special consideration must be given to regional variations. 
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4.5.1 Previous Experience with the Technology 
Although sales in the contracting industry are achieved normally through the competitive 
bidding process, price is not necessarily the most important variable in winning contracts. 
The majority of the contractors surveyed felt that having previous experience with the 
technology preferred by the client was more important. One possible interpretation of this 
finding, is that a contractor will not normally be invited to tender if he has no experience 
with the technology. This makes it very difficult for a contractor to enter new industrial 
sectors on its own. The quickest (and surest) method of gaining experience with a 
technology is through a merger or acquisition of a competitor. 
4.5.2 Price 
Because profit margins in the industry are usually under 5%, there are two main pricing 
strategies which contractors may use to gain contracts and still ensure commercial 
success: 
1. Bid low, use low-cost strategy (i. e. use cheaper labour and materials) to 
maintain margins. 
2. Maintain high bid price, but determine and employ appropriate non-price 
factors which allow a contract with a premium price (and margin) to be 
awarded. 
Because most projects are awarded through a competitive bidding process, price is an 
important variable in contractor selection. However, the type of contract will influence 
the importance of price. With a lump-sum contract, the client pays a fixed price for a 
plant, so contracts are generally awarded to the contractor offering the lowest bid price 
while satisfying schedule and performance specifications. On these types of contracts it is 
in the contractor's best interest to search for the cheapest labour and materials possible. 
With cost-reimbursable contracts, however, the price is not fixed, so other non-price 
variables, such as contractor's experience and reputation, may become more important. 
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4.5.3 Existence of Relevant Reference Plant 
The third most important variable, existence of a relevant reference plant, would appear 
to be highly correlated to contractor's experience with technology. The main distinction 
is, in the latter, the contractor has built the plant before using a particular technology. In 
the former, while the contractor may not have built a particular plant, one does exist, 
proving that the process is viable at the scale indicated. 
4.5.4 Previous Experience with Client 
The fourth variable, previous experience with that particular client, illustrates the 
propensity of clients to award projects to contractors who they have used previously. 
The time it takes time for contractor and client to learn to know each other's capabilities, 
systems and needs (search costs) can be shortened if both parties have been through it 
before. Also, if the previous experience was positive, a feeling of mutual trust may have 
been developed, decreasing the perceptions of risk associated with the capital investment 
decision. A phenomenon which reflects the importance of this parameter is known as 
partnering, discussed further in Section 4.6. 
4.5.5 Particular Technology Offered 
The final variable identified by von Emloh, -et al. (1994), the particular technology 
offered, relates to the attractiveness of a particular technology's features. These may 
include: lower energy costs, higher throughput yield, cleaner technology, lower licensing 
cost, higher quality product, easier to scale-up, etc.. For any, or a combination of these 
reasons, a client may prefer a particular technology, even if there are no existing 
reference plants or even if the contractor has no experience with it. 
4.5.6 Implications 
The preceding discussion reveals several important features about the contractor selection 
variables identified by von Emloh, et al. (1994). First, technical considerations are 
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inherent in three of the top five variables, reflecting the relative importance of technology 
in the industry, and possible correlation amongst the variables. As factor analysis was not 
conducted, it is not possible to verify this statistically. Second, relative importance was 
determined by surveying contractor perceptions. A difference in relative importance, or 
an altogether different set of criteria may emerge if client perceptions are gathered. 
Finally, the criteria again appear to be clustered in the same three general categories as 
were presented in Ball and Pearson's (1976c. ) and Bansard et al. 's (1993) framework: 
. Technical: experience with a particular technology, existence of reference plant, 
particular technology offered 
0 Economic (Financial): price 
Administrative (Communicational): previous experience with client 
4.6 Industry Trends 
The demand for a process plant is derived from the investment programmes of the process 
industries, and is cyclic, reflecting changes in the client industries and the varying 
economic conditions throughout the world (Jones, 1984). Contractors are primarily 
concerned with new capacity so their workload is governed mainly by rates of growth 
rather than the level of Activity in the industries they serve (von Emloh et al., 1994). As 
demand growth for chemicals in most industrialised nations is relatively low, stagnant, or 
declining, the process plant contracting industry has undergone necessary structural 
changes, as reflected in further industry concentration and the increased importance of 
strategic alliances (discussed in Jones, 1984; Ball and Clark, 1988; and especially in Ball 
et al., 1992). 
There are a number of other trends which are also influencing the way contractors 
operate. As well as being cost efficient, contractors must now be able to handle more 
technologies, build larger plants, deliver shorter lead times, meet stricter engineering, 
environmental, health and safety standards, and be able-to work all over the world (Arwas 
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and Dayan, 1992). The following sections briefly review the major industry trends 
identified in the literature search. Although there are a number of ways in which these 
trends could be classified, the scheme which uses the main headings of Technical, 
Economic (Financial) and Administrative (Communicational) again proves to be 
useful. 
4.6.1 Technical Trends 
The main trends in the industry which could be broadly classified under the heading of 
technical trends, are: increasing plant size, use of computer assisted engineering (CAE) 
and related technologies, environmental trends, technology diversification, and the 
increased use of modular components in plant construction. 
4.6.1.1 Increasing Plant Size 
The trend towards increasing plant size was introduced in Section 4.3. In addition to the 
academic references cited there, a number of business analysts have commented on it as 
well. The typical 'mega-sized' project of the future might call for an investment of 
around $US 1.5-3 billion, with a contractor effort of 1-2 million man hours (Royse, 
1990). Because clients will not normally have the in-house engineering resources to 
handle such projects, contractors will be needed, and because only a few contractors 
world-wide are large enough to handle such mega projects, it is also likely that a 
consortium of contractors will be required. Even when a contractor can handle such a 
large project on its own, the value of the contract in relation to the typical contractor's 
asset base is so large, that to do so would represent a greater risk than is advisable to 
undertake. Even a relatively small project can jeopardise the contractor's viability, 
especially if the contractor has relatively little experience with it and it is a fixed lump- 
sum contract. A recent example of this is illustrated by the problems the U. K. contractor 
Davy encountered with a relatively small, offshore drilling platform. (See e. g. Redman, 
1991; Bowen, 1991; Purkiss, 1991) 
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This trend towards 'mega' plants is causing the industry to react in a number of 
technical/economic/administrative ways, including: increased consolidation; take-over of 
contractor by parent with large asset base; consortia formation; and increased use of 
computer assisted engineering (CAE) to speed the engineering process. 
4.6.1.2 Computer Aided Design and Engineering (CAD/CAE) 
The use of computer aided design and engineering by both contractors and in-house 
engineering departments of clients has greatly reduced the time it takes to design a plant 
and has increased design accuracy. Some CAE proponents claim that its use can allow 
plants to be constructed three months faster, reduce costs by 5-20 percent, decrease 
maintenance costs by 10-20 percent, and reduce plant operating costs by up to 20 percent. 
(Royse, 1990). Three dimensional CAD models of the plant can also allow the designers 
and owners to 'walk through' the plant before it is built, improving ergonomic design as 
well. This information, once stored in a data base, can be retrieved later to be used in a 
variety of activities. Future maintenance activities, modifications and revamp projects 
can all be accelerated and improved by retrieving the design and engineering equipment 
specifications data base (Baker, 1991). 
Another benefit of computer aided design is that it allows for greater interface between 
engineering teams (a communicational factor). For instance, a piping designer can 
simultaneously view the files of other designers working on the project to access 
information such as structural steel, foundations, equipment, electrical works, etc., which 
have an interactive effect on his design (Hodson, 1991). 
A final group of computer-related tools seeing increased usage (if only experimental) is 
expert systems. These are designed to store the know-how and problem-solving ability of 
senior engineers, so that their expertise can be retained when they eventually leave the 
firm. Although it is not clear which, if any, of these tools might lend a competitive 
advantage to contractors, it is probable that ignoring their potential applications (i. e. 
111 
Process Plant Contractors in the FSU and CEECs 
failure to adopt when others have done so) will eventually lead to a competitive 
disadvantage. 
4.6.1.3 Environmental Technology 
Another trend (and opportunity) for contractors is the impact of increasing environmental 
legislation in virtually all industry sectors. A 1991 report estimated the cost of achieving 
compliance with environmental legislation in North America, Western Europe and the 
Pacific Rim to be between US $120-150 billion over a 10 year period (ECN, 1991). The 
same report said the cost of achieving compliance in Eastern Europe was 'incalculable', 
although attempts at quantifying the need have been made (Mueller and Mueller, 1991). 
This impact is evidenced in four broad categories: 
(1) projects to reduce current emissions--'bolt on' technology, such as flue gas 
desulphurisation and effluent treatment; 
(2) projects to produce 'green' products, such as low-sulphur fuel, or fuel additives; 
(3) revamp projects which use cleaner, more efficient processes or equipment to 
produce current product streams; 
(4) projects involving renewable feedstock and energy sources, i. e. agriculture or 
biotechnologically produced feedstock. 
The area of environmental technology has been one of increasing importance for 
contractors operating in the FSU and the CEECs for several reasons. First, environmental 
protection and clean-up is a priority for funding organisations such as the World Bank, 
International Monetary Fund (IMF) and European Bank for Reconstruction and 
Development (EBRD). Second, the CEECs must make significant moves towards 
compliance with environmental regulations before EC membership is granted. Finally, 
public opinion within these countries is increasingly showing its discontent with the 
environmental pollution caused by heavy industry. 
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4.6.1.4 Technology Diversification 
Many contractors have diversified technologically to help alleviate the cyclical nature of 
capital investment in the process industries. However, diversification into a new 
technology area is frequently not profitable until the contractor has three reference plants 
to his credit (Jones, 1984: 85). Smaller contracting firms are at a disadvantage because of 
limited ability to absorb a string of unprofitable ventures, adding further incentive for 
mergers and acquisitions. 
Jones (1984) produced an index for comparing the technological diversification of 
contracting firms. At that time, the most technologically diversified firms were Austin, 
Matthew Hall, Davy-Mckee, Fluor, Lurgi, Technicas Reunidas and Catalytic (Jones, 
1984: 82-83). Two of these firms have since been acquired by larger corporations 
(Matthew Hall by Amec, and Davy-McKee by Trafalgar House). A cursory survey of 
merger and acquisition activity within the industry shows that the trend towards 
concentration has continued in the years since the Jones (1984) study (see e. g. Ball and 
Clark, 1988; ECN, 1993) 
4.6.1.5 Increased Use of Modular Components 
Modular construction, the building of process plants in large separate components and 
shipping them to the construction site to be linked together, originated as a means of 
constructing off-shore platforms. The technique has expanded to construct plants at other 
remote sites where housing and facilities are insufficient to support the thousands of 
construction personnel needed to build a large plant. Modularisation of traditional land 
based plants is common today, and makes use of the fabrication facilities originally used 
to support the offshore industry (Turnbull, 1990). 
There are several advantages to using modular components, for instance it cuts down on 
disruption of the client's existing operations by reducing the time construction is 
undertaken on site. It may also be easier for the contractor to inspect and ensure quality 
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standards of each component because the majority of construction is confined to a 
localised facility, not spread across hundreds of acres. The biggest limitation to modular 
construction is the transportation of finished modules to the process plant location. Each 
component's size can be no larger (or heavier) than the transportation equipment's and 
route's capacity. 
The ability to use modular components in the construction of small oil refineries, 
combined with a unique need of a FSU client has resulted in at least one successful 
project for a U. S. contractor (Pearson, 1993). In the remote oil fields of Siberia, refined 
oil products (petrol, heating oil) have to be transported back hundreds of miles for use in 
the production fields from whence the crude oil was extracted to fuel boilers, operate 
machinery, heat housing, etc. The demand for refined products is so great, that in some 
instances it is cheaper to build a small refinery at the oil field than to transport it back 
from the larger refineries located nearer to population centres. 
4.6.2 Economic Trends 
The main industry economic (financial) trends which have been identified are: 
innovations in project finance and countertrade, and the increased use of low-cost 
countries for detailed engineering work. Other economic-related trends which could have 
been included here, but are discussed in Section 4.5.3 (administrative trends), are the 
ownership of contractor by strong parents, and continued consolidation in the industry. 
4.6.2.1 Innovations in Project Finance and Countertrade 
The shortage of capital in developing countries and in the FSU and CEECs is crucial for 
getting capital investments realised. As discussed earlier, the obtaining of government 
support in the form of export credit guarantees is an important parameter for securing 
capital in these countries. In some cases, however, the capital is simply not available. 
Because these countries represent substantial opportunity for new capacity, innovations in 
project finance may be critical for process plant contractors operating in the region. 
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One such financing method is known as Build, Own, Operate, Transfer (BOOT). As the 
name suggests, with a BOOT project the contractor arranges a complete financing 
package, builds the plant, and then operates it for a specified period of time. The client 
pays for the plant over a number of years, after which time ownership is transferred. Such 
a financing approach is often used in projects where the owner does not particularly want 
operating responsibility, such as in treatment of effluent or hazardous waste. Biwater 
Process Plant (UK) is one contractor which has used BOOT projects in Mexico and 
Malta, and is experimenting with the approach in Europe (Chemical Engineer, 1993). 
Another approach which might improve the attractiveness of the financing package is to 
bid on projects in foreign currencies which are either relatively weaker or have lower 
interest rates. For example, a contract priced in Yen may be high given the currency's 
current strength. If this strength is not offset by relatively lower interest rates, then 
Japanese contractors would be at a relative disadvantage. By pricing the contract in a 
currency which has a lower interest rate, buying the necessary amount of foreign currency 
forward with the strong Yen, the Japanese contractor may be able to make the financing 
package more attractive. 
Buyers may also demand countertrade agreements from contractors (Terry, 1990). 
Although countertrade exists in a variety of forms, the defining characteristic is that it 
involves some form of barter, i. e., goods and/or services are used for payment in lieu of 
cash. When used as a means of financing capital investment projects, plant output is 
usually of a commodity nature, and the deal is usually some sort of buyback agreement. 
Counter purchase agreements, commonly used in the pre-revolution Comecon countries 
to help overcome the problems of hard currency shortages, occur when a contractor agrees 
to buy goods other than plant output from the client's country in the amount of (or 
exceeding) the contract price. It is the contractor's responsibility to then resell the goods, 
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often a difficult task due to the quality of the goods. This task is made easier if the 
contractor has the administrative support of an affiliated trading organisation. 
While a number of US. and European process plant contractors have affiliated 
countertrade organisations (e. g. ABB, Combustion Engineering, McDermott), it is the 
Japanese trading houses (Sogo Shosha) who are deemed to have the most extensive 
countertrade operations in the world (Francis, 1987). These Japanese firms' contracting 
subsidiaries, such as Mitsubishi, Mitsui, C Itoh, Marubeni, Nisso Iwai and Toyo, were 
involved in over 25% of the Comecon projects reported in 1990 (Mueller and Murphy, 
1992). 
There are drawbacks to the use of countertrade: its use precludes the client's country from 
using the commodity for domestic consumption, it adds transactions costs to the 
commodity, and limits the flexibility for both partners. Despite its drawbacks, 
countertrade offers contractors a chance to gain contracts which would otherwise be lost. 
This may be an important factor in gaining future contracts with the same client, or in 
keeping the contractor's order book full in times of recession. The attractiveness of 
countertrade as a financing alternative will depend on the firm's capabilities to handle 
reselling the bartered goods. The majority of the literature on the subject contends that 
countertrade will not only continue to be a factor in the transitional economies of Europe 
and the FSU, but will also continue to increase globally (e. g. Bost and Yeakel, 1992; 
Verzariu, 1992; White, et al., 1992; Gilbert, 1992; Okoroafo, 1992. ) 
4.6.2.2 Use of Low-Cost Countries for Detailed Engineering 
Contractors are increasingly turning to countries with lower wage rates to sub-contract 
detailed design work. Countries with a large skilled workforce but low wage rates such as 
India, Yugoslavia, and Korea are being increasingly used for engineering and design 
work. Before its take-over by Trafalgar House, Davy sent much of its detailed design 
work to its Indian affiliate Davy Powergas, and to its South Korean joint venture with 
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Shinwa engineering (Baxter, 1991). This strategy is an attractive option for contractors 
operating in Eastern Europe as well--where engineering wage rates are one-tenth of what 
they are in Germany. For example, ABB's contracting subsidiary Lummus Crest has 
acquired controlling interest of a division of Chemoprojekt, a Czech process plant 
contractor, to handle detailed engineering work. The main pre-revolution Czech 
contractor, Technoexport, had (former) Yugoslavian contractors working on many of its 
projects as well because of lower relative wage rates. 
4.6.3 Administrative Trends 
Although the trends discussed in this section are certainly economically motivated, they 
pertain more to the manner in which contractors organise themselves in response to 
industry trends. The major administrative trends identified are: continued consolidation 
within the industry; formation of strategic alliances such as partnering, licensing 
agreements, consortia, and virtual partnering; and, increased geographical diversification. 
4.6.3.1 Continued Consolidation within the Industry 
One of the most distinct structural features in the process plant contracting industry is the 
continuing trend towards consolidation. This trend, the result of a combination of market 
forces and technological advances, was predicted by Ball and Pearson (1976c. ) and has 
been observed in a number of studies since then (see e. g. Sheldon, 1981; Jones, 1984; 
Ball and Clark, 1988). 
The industry's consolidation appears to be a trend which will continue into the future. 
The increasing cost of bidding for contracts and the need to share development spending 
combined with the increasing size of plant, the existence of mega projects, and the 
possibility of a contractor gaining experience in proven technologies through mergers and 
acquisitions, all point to the continued consolidation within the industry. Appendix 3 
presents the ownership structure of some of the largest process plant contracting 
organisations, reflecting some of the more recent merger and acquisition activity. 
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Consolidation within the industry is effected not only through mergers and acquisitions of 
entire companies, such as the 1993 acquisition of Speichim by Technip. A contractor 
may also acquire a portion of another contractor's business, or a specific technology from 
another contractor, a producer firm, or from a licenser of technology. Table 4.4 illustrates 
some recent acquisitions which concern some of the contractors and clients relevant to 
this investigation. 
4.6.3.2 Contractors Owned by Large Parent Companies 
Not only is there a continued trend toward consolidation in the industry, these 
consolidations are showing a tendency towards contractors being owned by large 
(financially) parent organisations. Examples of the parent-contracting subsidiary are: 
Raytheon-Badger Catalytic, ABB-Lummus Crest, Trafalgar House-John Brown, Trafalgar 
House-Davy, Dresser-Kellogg, AMEC-Matthew Hall (see Appendix 3) . The parents' 
asset bases afford contractors at least four important opportunities discussed earlier: 
geographical diversification, technological diversification, the ability to undertake larger 
projects, and the ability to sustain losses on reference plants. 
A fifth, perhaps more important feature of these relationships, is that the assets of a 
process plant contractor or of its parent company influence the confidence of the potential 
client, ECGD, and financial institutions (Ball and Clark, 1988). Because contracting 
involves high risk, particularly where the project involves new technology, or where there 
are potential problems of scale-up, this confidence is vital in gaining contracts. 
Additionally, margins are typically under 5% in a typical project (Baxter, 1991), so there 
is also very little leeway for cost overrun in lump-sum contracts. 
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Table 4.4 Recent Mergers, Acquisitions and Joint-Ventures 
Year Acquiring Company Acquired Business/Joint Venture Partner 
1994 John Brown (UK) E&C Services of Lebron Associates (Puerto Rico) 
1994 Candor (Sweden) Outokumpu (Finland) waste water treatment business 
1994 Neste (Finland) 75% stake in Gazprom (Russia) natural gas business 
1993 AGA (Sweden) 75% stake in LietAGA (Lithuanian industrial gases 
business) 
1993 Comprimo (Neth. ) SKL Industrieanlagen (German contractor) 
1993 AGA (Sweden) 70% stake in Polgaz (various locations in Poland) for 
industrial gases business 
1993 BOC (UK) 70% stake in Polgaz (Poznan, Wroclaw, Siewierz) for 
industrial gases business 
1993 Linde (Germany) 70% stake in Polgaz (Mielec, Pszczyna in Poland) for 
industrial gases business 
1993 Liquid Carbonic (US) 70% stake in Polgaz (Warsaw, Gilwice in Poland) for 
industrial gases business 
1993 Costain Oil, Gas & 
Process (UK) 
Sime Engineering (Malaysia) 
created: Sime-Costain Engineers & Constructors 
1993 Litwin (France) Akto (Shelit) JV for polystyrene in Kazakhstan 
1993 Lummus Crest (US) 50-50 JV with Hamon & Cie International for supply of 
turnkey dry cooling systems 
new business: Hamon-Lummus 
1993 Jacobs Engineering (US) H&G (UK) (was owned by Enserch) 
1993 Lummus Crest (US) Chemoprojekt (Czech Contractor) 
1993 Rhone-Poulenc (France) acquired textile polyamide yarn business from Snia Fibre 
(Italy) 
1993 Stone & Webster (UK) JV with IFP/Total (France) to develop new generation of 
FCC technologies 
1993 SGN (France) Krebs (France) 
1993 Technip (France) Speichim (France) 
1993 Technip (France) Enterprise Generale Industrielle (France) 
development of business ventures, projects and 
construction management 
1993 Tractebel (Belgium) Cheming Pardubice (Czech Contractor) 
1992 BP Chemicals JV with Enichem (Italy) polyethylene technology and 
styrenics 
1992 JGC (Japan) 45% stake in MW Kellogg (US) 
1992 H&G (UK) Anglian Water 
(technology for water purification) 
1992 John Brown (UK) DSM (Netherlands) 
1992 John Brown (UK) 50-50 JV with Voest-Alpine (Austria) 
New Business: Voest-John Brown 
1992 Krupp Koppers 
(Germany) 
acquired PVC plant E&C business from KHD Humboldt- 
Wedag 
1992 Kvaerner (Norway) H&G (UK) acquired offshore engineering business 
1992 Linde (Germany) acquired Sulzer (Swiss) Cryogenics 
1992 Speichim (France) acquired phosphoric acid technology portfolio from 
Rhone-Poulenc (France) 
1992 Technip (France) 20% stake in Dit Harris (Venezuelan contractor) 
1992 Technip (France) 60% stake in Proviron (Belgian contractor) 
Source: ECN (1992-1994) Mergers and Acquistions, European Chemical News. Various Issues. 
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4.6.3.3 Strategic Alliances 
There are three major types of strategic alliances emerging which are re-shaping the way 
contractors operate: contractor to client (Ball, et al. 1992; Robertson et. al., 1993), 
contractor to contractor (Ball and Clark, 1988), and contractor to open access systems 
(Ainsworth, 1994). These alliances all have the potential to benefit both contractors and 
clients in a shift away from the traditional adversarial contractor-client relationship. 
4.6.3.3.1 Partnering 
One specific form of this client-contractor strategic alliance is known as partnering. 
Partnering arrangements in this context are formalised, long-term contracts between 
process plant contractors and their clients, intended to apply to engineering and other 
services in major capital projects over a number of years (Ball, et al., 1992). This 
arrangement between client and contractor yields benefits to both parties in the form of 
reduced bidding costs, information sharing, and improved plant quality. Clients make 
long-term commitment to selected contractors for most of their investment projects. In 
return, they expect shorter lead times, higher quality, lower project costs and in-house 
overheads (Arwas and Dayan, 1992). Specific benefits which may be derived from 
partnering are shown in Table 4.5. Some companies which have already concluded 
partnering deals are: Du Pont with Fluor Daniel, BP Offshore with Brown Root Vickers, 
ICI with John Brown and Foster Wheeler, and Shell with Brown Root Marine and three 
preferred contractors (Arwas and Dayan, 1992). 
Partnering also allows the contractor to get involved earlier in the project life cycle. As a 
result, the contractor is in a position to greatly influence the choice of process technology, 
an important consideration for contractors with proprietary technology or exclusive 
licensing arrangements. 
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Table 4.5 Benefits of Partnering 
Client Benefits Contractor Benefits 
" Greater responsiveness, productivity, " Lower bid costs, with the 
and hence cost effectiveness from abandonment of the sealed tender 
contractors 
" Much greater control over the "A less cyclical workload, as a result, 
relationship of planning 
" Security of supply and quality across " Better utilisation of resources, 
global businesses, particularly including the chance to build teams 
important following Bhopal and over much longer periods 
pressures to adopt best standards as 
world-wide norms 
" The ability of focus on core " Improved environment for 
activities in-house and to reduce innovation 
costs by shrinking in-house 
engineering capacity 
" Improved security over proprietary " Opportunity to grow with partners 
technology produced by increased into otherwise inaccessible markets 
trust and greater shared interest. 
The ability to leverage innovative " Less wasted effort learning different 
skills within the contractor's clients' procedures 
organisation 
" More business, through privileged 
access to partner's project streams 
Source: adapted from Arthur D Little in Arwas, P. and Dayan, D. (1992) Teaming up for 
a Win-Win Situation. European Chemical News, 6 July. p20. 
Just as there are benefits to partnering, there are also drawbacks to both parties as well. 
For the client, reduced flexibility and the risk of missing out on more attractive offers 
from other contractors exist. For the contractor, a lower price (and therefore, margin) 
may be demanded in exchange for the privileged relationship. 
4.6.3.3.2 Licensing Agreements 
Another type of strategic alliance between clients and contractors is in the form of 
licensing agreements. Although such external licensing alliances do not usually occur 
until the process is in the mature stage of its life-cycle (Stobaugh, 1984) some chemical 
firms in need of cash flow may make an exception to this policy. Because of reduced in- 
house staff, some chemical companies do not have the Ability to get technology licensed 
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as efficiently as before. By signing a licensing agreement with a contractor that operates 
internationally, a client can increase licensing revenues through improved market access. 
For example, in June 1994, Kellogg signed an exclusive licensing agreement to market 
Dow Chemical's Bisphenol-A technology and/or build plants based on it (Ainsworth, 
1994). 
4.6.3.3.3 Consortia Formation 
Strategic alliances can also be formed between competing contractors, in the form of 
consortia. Consortia formation, or the grouping together of two or more competing 
contractors to bid on and complete a project, is a strategy contractors use in response to 
the industry trends of increasing frequency of 'mega' projects and decreasing number of 
projects overall. This form of alliance is less permanent than partnering, and may be 
dissolved at the completion of the project. 
On any given project, there may be a number of consortia tendering bids (Ball and Clark, 
1988). Research into the phenomenon has revealed no repeating pattern of membership in 
consortia in developed countries, although there is evidence of some contractors taking 
the co-ordinating role more frequently than others (Ball and Clark, 1988). There has been 
no confirmation of this finding for contractors in the Comecon block or in developing 
nations, mainly because of administrative difficulties, inability to identify key decision 
makers, and information sensitivity surrounding the projects (Ball and Clark, 1988). 
4.6.3.3.4 Virtual Partnering 
The final type of strategic alliance, 'virtual partnering' could be made possible through 
advances in information technology and increased compatibility of computer design and 
engineering packages. Telecommunication and computer based tools, such as EDI 
(electronic data interchange) and ISO data interchange, are already being used to reduce 
the traditional contractor-client adversarial relationship by increasing the ease in which 
information can be shared between contractor and client. The concept of 'virtual 
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partnering', where contractors make design and engineering specifications available to a 
list of preferred (paying) clients via the 'information superhighway' could eventually 
replace traditional partnering arrangements. Thus, a client's relatively small in-house 
engineering staff could 'shop around' for the best package to suit the firm's needs from a 
variety of process designs made available through the licensers. Also, because much of 
the design work is already stored electronically, the need for sending documents and 
arranging contractor-client meetings could be eliminated. Some business analysts are 
even speculating that in the future, there will be no need for contractors because of 
advances in computer technology (Royse, 1990). 
4.6.3.4 Increased Geographical Diversity 
Since 1975, the bulk of world capital investment for process plant has been in the 
developing economies rather than in the developed nations (Jones, 1984: 67) Contractors, 
in response to this trend, have become increasingly diverse, both in location of offices and 
contracts undertaken. In addition to a technological diversity index, Jones (1984) also 
produced a geographical diversity index. At that time, the most geographically diverse 
firms, in terms of contract location, were Davy-McKee, Krebs, Cryoplants, Lurgi, and 
Sim-Chem. While Davy-McKee (former) and Lurgi both appear in the top five 
geographically and technologically diversified contractors, Matthew Hall and Technicas 
Reunidas, two technologically diversified contractors are among the least geographically 
diversified. 
While geographical diversification is used to enter foreign growth markets, technological 
diversification is also important to counteract the cyclical nature of the investment 
process. A contractor whose domestic chemical industry is large with steady growth has 
less of a need to diversify geographically than a contractor with a small domestic market. 
As growth within a contractor's domestic chemical industry stagnates or declines, then 
geographical diversification becomes a necessity for survival. 
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4.7 Chapter Conclusion 
This chapter provided a brief review of the academic and business literature on process 
plant contractors in order to more fully understand the functions performed by 
contractors, the rationale for contractor use, the most important contractor selection 
criteria, and major trends within the industry. The framework for classifying success 
factors emerging from the search is supported by the literature on success in project 
businesses, and success in project marketing in particular. The three general categories of 
variables, Technical, Economic (Financial) and Administrative (Communicational) 
appear to encompass the majority of industry functions, trends, and marketing variables 
identified. 
The remaining chapters will carry the investigation to the countries of Central and Eastern 
Europe and the Former Soviet Union, to identify the variables which are most important 
for contractors operating in the region. 
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CHAPTER FIVE 
EMPIRICAL ANALYSIS OF PROCESS PLANT CONTRACTORS IN THE 
FORMER SOVIET UNION AND CENTRAL/EASTERN EUROPE 
Dow- 
5.0 Introduction 
The last chapter provided an overview of the main functions performed by process plant 
contractors, the rationale for contractor selection and trends within the process plant 
contracting industry. This chapter will analyse the activities of those process plant 
contractors which have been active in the former Soviet Union (FSU) and the Central and 
East European Countries (CEECs) during the ten year period prior to reform, and in the 
years since. The objectives of this chapter are to analyse Western reports of contractor 
activity, to: 
(1) describe the types of capital investment projects reported in the region 
(2) identify trends and patterns in contractor activity in the region; 
(3) identify those contractors which have been most successful in gaining 
contracts both before and after reforms, and possible variables which 
contribute to their success. 
loý 
There exist several published databases which could have been used for the longitudinal 
analysis of contractor activity in the FSU and CEECs. European Chemical News. 
Hydrocarbon Processing, and the (former) Chemical Age Project File (now Chem-Intell's 
CAPF) all provide reports of new plant construction. 
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Because of their initial accessibility, the first two sources were used to construct a 
database of projects active in 1989 and 1990. There was found to be considerable overlap 
between the two sources, so the two databases were cross-checked to eliminate double 
counting. These two sources also often list the same project in consecutive years, 
necessitating even further cross-checking. Inconsistencies between the two sources were 
also discovered, i. e. the same project reported in both sources might report different 
capacities, or that a different process or contractor were being used. Because of these 
inconsistencies, and because of the time spent in cross-checking the two databases, access 
to the more complete Chemical Age Project File (CAPF) database was sought. 
After several years of persistent inquiry, the Chemical Age Project File database was 
made available in June 1994. Although it was still necessary to manually enter the data 
into a computer spreadsheet for analysis, because the CAPF lists each project only once, 
and because it is a single source, the need for cross-checking was eliminated. 
Additionally, the logistical problems encountered when using the other two sources (e. g. 
use of inter-library loan and/or travel to a different library) were also eliminated. Finally, 
to ensure that the CAPF was the most complete listing available, the 1989-1990 database 
compiled from European Chemical News (ECN) and Hydrocarbon'Processing (HCP) was 
compared to the one compiled from the CAPF. It was found that the CAPF data base 
contained only slightly fewer entries than did the combined ECN and HCP database, 
however it listed many more projects than either of the other two sources separately. For 
consistency, then, the CAPF database was chosen to represent the sample of projects to be 
analysed. 
It must be understood that it was not the accuracy of the other two databases which were 
in question, i. e., the use of Chem-Intell's CAPF data base does not confer additional 
validity to the findings. The decision to use it was purely logistical. Further, none of the 
three databases claim to provide complete listings of all projects. Thus the analysis 
130 
Process Plant Contractors in the FSU and CEECs 
contained in this chapter is performed on only a very large sample of the population of 
projects actually occurring in the FSU and CEECs; it cannot be determined exactly how 
many projects were actually initiated in the region during the time period 
All of these sources provide the same basic information when reporting projects: 
" Country where plant is located 
" Product 
" Client Company 
" Location of plant (city) 
" Type of project (new, upgrade, expansion, etc. ) 
" Current project status (study, planned, construction, completed, cancelled, abandoned, 
suspended) 
" Process used and/or Licenser (s) 
" Contractor (s) 
" Cost 
" Capacity 
" Start-up date 
Appendix 4 includes the data base made available from Chem-Intell, representing 
information on 1088 projects reported in the FSU and CEECs from 1975-1993. As can 
be observed, information on many of the projects is not available. At first, the data 
missing for many of the projects was thought to be caused by inaccessibility due to 
constraints on East-West flows of information, and gave concern to the reliability of the 
data. However, subsequent analysis of CAPF data reveals that this missing information is 
not inconsistent with reports on Western projects. Further, a conversation with a Chem- 
Intell representative explained that when a contractor is not named for a given project, the 
contracting functions are normally performed by the client firm's staff. However this is 
not always the case, so caution must be used when reporting the total number of 
contractors involved in these projects. 
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Table 5.1 compares the completeness of the FSU/CEEC data set with samples from 
Western Countries. 12 In some respects, the information on the FSU/CEECs is even more 
complete than the information available on projects in Western countries. Although this 
does not verify the accuracy of the data, it does alleviate some of the concerns over census 
error. 
Table 5.1 East-West Comparison of Project Data Base 
Projects reported between 1975-1993 FSU/CEECs Germany Austria 
Number of projects reported 1088 961 103 
Identity of licenser reported (as % of total projects) 54 50 58 
Identity of contractor reported (as % of total projects) 58 45 70 
Plant capacity reported (as % of total projects) 85 67 83 
Project cost reported (as % of total projects) 29 24 23 
Start-up date reported (as % of total projects) 73 86 95 
Source: Derived from Chem-Intell (1993) CAPF Master Print, Reed Telepublishing. 
The following sections will briefly review each of the categories contained in the 
database, providing an empirical description of contractor activity in the Former Soviet 
Union and the Central/East European Countries. 
12Chem-Intell also generously provided their database for projects reported in Germany and Austria for a 
comparative analysis. 
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The first defining category of the CAPF database is the country in which the plant is 
located. As can be expected by the size of its chemical industry and its rich raw material 
base described in Chapter Six, the Former Soviet Union has represented, (and still 
represents) by far the greatest opportunity for Western process plant contractors. Fifty- 
five percent of all projects reported from 1975-1993 were in the FSU; 57 percent of 
projects employing Western contractors were also in the FSU (see Table 5.2). 
Table 5.2 Analysis of Contractor Activity in the FSU and CEECs 
Proiects Reported in Target Country (1975-1993) 
A B C D 
Number of 
Projects 
Reported 
Percent (%) 
of total number 
of projects 
reported 
(n= 1088) 
Western 
contractors 
used 
Percent of each 
country's 
projects using 
Western 
Contractors 
(C = A) x 100 
Bulgaria 92 8% 47 51 % 
Czech Republic 83 8% 54 65 % 
Slovakia 42 4% 19 45 % 
Hungary 85 8% 50 59% 
Poland 101 9% 36 36% 
Romania 89 8% 35 39% 
FSU 596 55 % 322 54% 
Total 1088 563 52% 
Source: Derived from Chem-Intell (1993) CAPF Master Print, Reed Telepublishing. 
Prior to its split into two separate republics in 1992, Czechoslovakia accounted for more 
chemical projects than any of the other pre-reform non-Soviet Comecon nations, although 
when viewed as two separate nations, 1992 Poland becomes the leader. The Czech 
Republic also used proportionally more Western contractors (65%) to complete its 
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projects than any of the other Comecon nations; possible reasons for this are discussed in 
Section 5.4. Project location is also addressed on a country micro basis in Chapter Seven. 
iiair- 
5.3 Distribution of Projects by Product Classification 
When the 1088 projects contained in the CAPF database are classified according to type 
of product, there are 294 different types of projects reported for the 1972-1993 time 
period. 13 Table 5.4 lists those products for which 10 or more plants have been 
constructed. These products account for approximately 45% of the total number of 
projects reported in the FSU and CEECs. The most frequently built chemical plants 
built in the region during the time period specified were ammonia, ethylene, polyethylene, 
polypropylene, and urea. These five products account for 251 (approximately 23%) of all 
plants constructed. These same five products also account for 28% of all Western 
contractor activity reported in the FSU and CEECs, while the top 22 products account for 
54% of Western contractor-led projects reported in the 20 year period. 
Table 5.4 illustrates the distribution of projects based on the most frequently reported 
products for pre- and post-reform Comecon nations. As it is not feasible to accurately 
determine when the actual investment decisions were made for each of these projects, the 
year 1991 was chosen for the pre- post-reform cut-off. This is done in an attempt to 
reflect the fact that most of the projects completed in 1990 and 1991 would have been 
started prior to the revolution in 1989. 
While ammonia, urea and ethylene were the top three chemicals in the pre-reform 
Comecon nations, ammonia and urea have dropped to rank 4 and 8 respectively. While 
the absolute number of ethylene projects reported has increased from 21 to 29, the 
chemical still holds the position as the second most frequently reported project. It is not 
13Another method for classifying projects by product type is discussed in Section 5.13. 
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known, however, how many of these plants will go on to be constructed--18 of the 29 
ethylene projects were reported to be in the study or planning stages. 
In addition to ethylene, a number of other products have increased their relative 
importance within the chemical industry of the former Comecon nations. The most 
notable of these are plastics and man-made fibres. Reports of plans to construct 
polyethylene, polypropylene, polystyrene, styrene, propylene and polyester plants have all 
increased. These projects reflect the probable growth in consumption of plastics and 
man-made fibres, not surprising, given the East-West gap in per-capita consumption of 
these materials (discussed in Chapter Six). 
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Table 5.3 
Distribution of Projects in the FSU and CEECs 
Sorted by Type of Product (1972-1993) 
(1088 projects total, 462 Involving Western Contractors) 
A B C D E 
Product 
Number of 
Projects 
Number of 
Projects using 
Western 
Contractors 
Percent of 
these projects 
using Western 
Contractors 
(C / B) 
Cumulative 
Percent of 
Contractor- led 
Projects 
(C / 462) 
Ammonia 73 46 63% 10% 
Ethylene 53 23 43% 15% 
Polyethylene 49 26 53% 21% 
Polypropylene 46 21 46% 25% 
Urea 30 13 43% 28% 
Sulphuric Acid 25 3 12% 29% 
Polystyrene 19 11 58% 31% 
Polyester fibres/film 18 11 61% 33% 
Sulphur 17 12 71% 36% 
Benzene 16 12 75% 38% 
Styrene 15 8 53% 40% 
Propylene 13 4 31% 41% 
VCM 13 3 23% 42% 
Nitric Acid 13 11 85% 44% 
Methanol 13 3 23% 45% 
Phosphoric Acid 12 9 75% 47% 
NPK fertilizer 12 4 33% 48% 
Caprolactam 12 7 58% 49% 
Phthalic Anhydride 12 6 50% 50% 
Nylon 11 8 73% 52% 
PVC 11 8 73% 54% 
Chlorine 11 3 27% 54% 
Total 494 252 51% 
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Table 5.4 
Distribution of Projects 
Sorted by Type of Product 
Pre-1991 Oply 
Product 
Number of 
Projects 
Ammonia 54 
Urea 21 
Ethylene 21 
polypropylene 20 
Polyethylene 18 
Sulphuric Acid 17 
Sulphur 15 
Nitric Acid 12 
Benzene 11 
VCM 10 
NPK Fertilizers 9 
Phosphoric Acid 9 
Chlorine 8 
PVC 8 
Polyester_ 8 
Phthalic Anhydride 7 
Polystyrene 7 
Ethylene oxide 7 
Caprolactam 7 
Nat. gas processing 6 
Ethylene glycol 6 
Liquid fertilisers 5 
Hydrogen 5 
Methanol 5 
Poi ester chips 5 
Triple superphosphate 5 
Acrylonitrile 5 
Oxygen 5 
28 product tota 316 
Pre-1991 Total 610 
Distribution of Projects 
Sorted by Type of Product 
Post-1991 * Only 
Product 
Number of 
Projects 
Polyethylene 30 
Ethylene 29 
Polypropylene 26 
Ammonia 18 
Polstyrene 12 
Styrene 11 
Polyester 10 
Propylene 9 
Urea 9 
. 
Sulphuric Acid 8 
Methanol 8 
Crude Oil Refining 7 
Nylon 7 
MTBE 6 
Benzene 5 
Phthalic Anhydride 5 
Maleic anhydride 5 
Caprolactam 5 
Titanium Dioxide 5 
Oxygen 4 
Carbon Black 4 
Acetic Acid 4 
Chloralkali 4 
23 product tota 231 
Post 1990 Tota 478 
* See Text for Explanation 
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5.4 Description of Client 
It was revealed in the previous section that there were 294 different products represented 
in the 1088 projects reported in the CAPF database. Similar analysis reveals that there are 
191 different client firms for which these projects are intended. Table 5.5 lists the 18 
most active 'client' firms, ranked in order of number of projects reported. It should be 
stated at the outset, that although these firms are listed as the client firm, they are not 
necessarily the actual chemical producer. They may only act as a contractor, or as an 
intermediary which selects the contractor which will build the plant. 
5.4.1 Client Company: State Trading Firms 
The most massive of these client firms, by far, is the Former Soviet Union's trading 
combine, Techmashimport. This organisation handled approximately one-third of all of 
the chemical projects reported by the CAPF in the Comecon nations, including 
approximately sixty percent of the projects reported in the FSU. At least another 61 
projects in the FSU were handled by an unidentified State Authority which was most 
probably either Techmashimport or Machinoimport, the other large state importer of 
capital equipment. 
There does appear to be some geographical division of responsibility between the 
activities of Machinoimport and Techmashimport. Machinoimport handled 24 projects, 
most of which were located in Kazahkstan or nearby Astrakhan. Machinoimport also 
appears to be oriented towards upstream processing of raw materials--its primary 
activities are the processing of crude oil, natural gas, and production of sulphur. 
The second most active client firm during the time period was Romchim (Romania), 
which handled 63 of Romania's 89 projects. Polimex-Cekop (Poland), Technoimport 
(Bulgaria), Technoexport (Czechoslovakia) and Chemokomplex (Hungary) were each 
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responsible for the greatest proportion of their country's investment in chemical plant and 
equipment. 
Table 5.5 Companies Responsible for Chemical Capital Investment Projects 
FSU and CEECs (1972-1993) 
Rank Company Country Number of 
Projects 
Number of 
Sites 
Percent of 
Country's 
Projects 
1 Techmashimport FSU 358 99 60% 
2 Romchim Romania 63 23 71% 
3 State Authority FSU 61 42 10% 
4 Polimex-Cekop Poland 54 15 53% 
5 Technoimport Bulgaria 42 11 46% 
6 Technoexport Czechoslovakia 33 13 26% 
7 Machinoimport FSU 24 24 4% 
8 Chemokomplex Hungary 21 21 25% 
9 Neftochim Bulgaria 21 21 23% 
10 State Authority Czechoslovakia 15 7 12% 
11 Chemopetrol Czech Republic 17 4 14% 
12 State Authority Poland 12 4 12% 
13 USSR/Chiyoda/Mitsui/Mitsubishi FSU/Japan 12 1 2% 
14 DKV Hungary 10 1 12% 
15 State Authority Bulgaria 8 3 9% 
16 State Authority Romania 8 7 9% 
17 Ministry for Chemical Industry Romania 7 4 8% 
l8 Chimcomplect Bulgaria 6 3 7% 
Source: Derived from Chem-Intell (1993) CAPF Master Print, Reed Telepublishing 
It is interesting to point out that the percentage of capital investment which was controlled 
by the largest of these state organisations in each country is correlated (inversely) with the 
proportion of Western contractors used in that country (see regression output, Table 5.6) 
Poland and the FSU are relative outliers in this relationship (see also Figure 5.1 ), as the 
fit of the model improves dramatically when either of these two countries is removed 
from the analysis (see Table 5.6) Generally, it appears that the more centralised is the 
buying decision in a country, the less likely is that country to use a Western contractor. 
139 
Process Plant Contractors in the FSU and CEECs 
This is not necessarily a cause-effect relationship, however it does deserve further 
investigation (discussed Chapter Eight). 
Table 5.6 Correlation Between Centralised 
Buying and Use of Western Contractors 
Country 
Percent of Projects 
handled by largest State 
Organisation 
(Independent Variable) 
Percent of projects 
handled by Western 
Contractors 
(Dependent Variable) 
Regression 
Output: 
Poland 53 36 Constant 67.7056 
Romania 71 39 Std Err of Y Est 7.4091 
Bulgaria 46 51 R Squared 0.5402 
FSU 60 54 No. of Observations 6 
Czech 26 58 Degrees of Freedom 4 
Hungary 25 59 X Coefficient(s) -0.3887 
Std Err of Coef. 0.1793 
R Squared without FSU . 7945 
R Squared without Poland . 
7388 
Source: Derived from Chem-Intell (1993) CAPF Master Print, Reed Telepublishing 
5.4.2 Client Company: Location of Plant 
Because the state trading firms accounted for such a large proportion of the projects 
completed in the pre-reform Comecon nations, it is also necessary to include the location 
where the plant is erected when defining a project's characteristics. To ignore plant 
locations when defining a project distorts the picture of the corresponding client firm. 
For example, Techmashimport, the single largest 'client firm' in the former Comecon 
nations was responsible for approximately 60% of the projects in the FSU. These 
projects, however, were dispersed across 99 different sites. Although Techmashimport 
was the official investing organisation, managers from each of the project sites would 
have been involved at some stage of the investment decision. 
140 
Process Plant Contractors in the FS(. ' and CEI: ('. s 
Figure 5.1 
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Similarly, privatisation of state enterprises in the region is typically being effected in such 
a manner that the newly privatised firms' capital assets are comprised of the physical plant 
and equipment concentrated at a geographical location. For instance, in the Czech 
Republic, the two largest chemical complexes are located at Litvinov and Kralupy. Prior 
to privatisation, both of these firms traded under the name of Chemopetrol. Now, 
Chemopetrol controls the assets and operations located at Litvinov, while the enterprise 
based in Kralupy trades under the name of Kaucuk. 
In addition to identifying the main state trading firms and the number of projects handled 
by each, Table 5.5 also indicates the number of different sites where each enterprise was 
reported to have constructed plants. For instance, Techmashimport (FSU) handled 358 
projects at 99 different locations. Although the facilities based at these locations usually 
have their own `corporate' identity (usually named after a famous communist or after the 
town in which they are located), they are not usually named as the `client' firm. The State 
trading firms listed in Table 5.5 are the `clients'. 
It must be emphasised that these State trading firms (i. e. Techmashimport, Polimex- 
Cekop, Machinoimport, Technoexport, Technoimport, Chimcomplect) are not chemical 
producers. These enterprises are normally responsible only for undertaking the 
management of capital investment projects, acting as intermediaries between the 
producer firms and Western (or Eastern) contractors. The extent to which each of these 
firms is involved in the design, engineering, and construction of a chemical plant varies 
from country to country (as well as from project to project). 
In the FSU, Techmashimport and Machinoimport rarely appear as the contractor 
appointed for a project. The situation is similar Bulgaria, where the main state trading 
firm for the chemicals industry, Technoimport, does not actually perform the engineering 
functions either. It, too, acts as an intermediary between the producer firms and 
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contracting organisations. In (the former) Czechoslovakia, the primary State trading 
organisation responsible for importing capital equipment for the chemical industry, 
Technoexport, also did not normally perform the contractor functions itself. In two-thirds 
of the projects handled by Technoexport, a Western contractor was used. 
The situation is slightly different in some of the other countries. For instance in Poland, 
the State-owned firm Polimex-Cekop provides the full range of contractor services (e. g. 
engineering, project management, construction supervision, etc. ), and is also vertically 
integrated into the production of equipment as well. Polimex-Cekop, however, does not 
actually produce chemicals. In Romania, the main State trading firm, Romchim, was 
also the entity responsible for the production of chemicals. However, in most of the 
projects handled by Romchim, the largest Romanian contractor, Iprochim, was appointed 
to implement the project. 
As Table 5.7 shows, there were at least 29 different sites in the former Comecon nations 
for which 10 or more projects were reported, 16 of which are located in the FSU. Surgut, 
with 23 projects representing 18 different products, was the site with the highest number 
of projects recorded. Tengiz (Kazakhstan) and Ufa (FSU) both had 21 projects in the 
same time period. The two busiest industrial complexes of the European Comecon 
nations, Burgas and Devnya, (both of Bulgaria) had 20 and 18 projects respectively. 
These chemical complexes are normally located close to the source of raw materials, and 
normally follow one of two patterns. Either ethylene and its derivatives form the heart of 
the petrochemical complex, or else twin plants of ammonia and urea are constructed, from 
which a stream of petrochemicals and fertilisers can also be produced. For example, in 
Devnya, two large ammonia plants with combined capacity of approximately 800,000 
tonnes per annum, were constructed. The first of these was supplied by the FSU in 1987. 
The second, which was to have been finished in 1990 was supplied by Technoexport, with 
Toyo supplying the equipment. A number of smaller plants which use the ammonia as a 
feedstock were constructed as well. 
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Table 5.7 Chemical Plant Locations in the FSU and CEECs 
Sites with more than 10 Projects Reported (1972-1993) 
Number Location Country 
Number of 
Projects 
1 Surgut FSU 23 
2 Tengiz FSU. 21 
3 Ufa FSU 21 
4 Burgas Bulgaria 20 
5 Budyennovsk FSU 18 
6 Devnya Bulgaria 18 
7 Nizhnevartovsk FSU 18 
8 Plock Poland 18 
9 Szazhalombatta Hungary 17 
10 Bratislava Slovakia 14 
11 Nizhnekamsk FSU 14 
12 Dzerzhinsk FSU 13 
13 Kedzierzyn Poland 13 
14 Leninvaros Hungary 13 
15 Omsk FSU 13 
16 Tomsk FSU 13 
17 Kazinbarcika Hungary 12 
18 Shevchenko FSU 12 
19 Togliattigrad FSU 12 
20 Volgograd FSU 12 
21 Angarsk FSU 11 
22 Kalush Ukraine 11 
23 Kralupy Czech 11 
24 Mogilev Byelorussia 11 
25 Astrakhan FSU 10 
26 Perm FSU 10 
27 Police Poland 10 
28 Starazagora Bulgaria 10 
29 Yarkovo FSU 10 
Source: Derived from Chem-Intell (1993) CAPF Master Print, Reed Telepublishing 
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By contrast, three large ethylene plants were constructed at Burgas (combined capacity of 
700,000 t. p. a. ) along with a series of plastics plants which use the ethylene as a feedstock. 
Two of the ethylene plants were supplied by a consortium made up of Technipetrol, Lurgi 
and KTI (plants completed in 1978 and 1985) using a KTI process, while the third was 
supplied by a consortium made up of Kawasaki Heavy Industries and MW Kellogg, using 
the Kellogg process (plant completed in 1990). 
Using the basic CAPF data of client company and project location, a number of other 
important relationships can be examined. Two which will be examined in the following 
sections are: equity participation by Western firms; and the client firm's propensity to use 
the same contractor for different projects. 
5.4.3 Client Company: Equity Participation by Western Firms 
It is highlighted in Chapter Six that many of the chemical firms in the CEECs and FSU 
lacked the investment capital to undertake large projects needed to improve the 
profitability of operations. A range of methods used by Western firms to ensure mutual 
benefit were also discussed. Using the CAPF database, it is possible to quantify the 
extent of one of these methods--equity participation by Western firms. Two types of 
western involvement are of interest here, participation by a Western producer firm, and 
participation by a Western contracting firm. 
The most significant finding is perhaps the easiest to identify. Of the 71 projects reported 
which listed Western firms as equity or JV participants, only one pre-dates the 1989 
reforms. The remaining 70 projects with Western equity participation have all occurred 
post-1990, as is shown in Table 5.8. In all, over 15% of the total number of post-reform 
projects involved some form of equity participation. The FSU represents, again, the 
favourite target for Western interest with 60 projects reported. 
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Of the Central/East European countries the Czech Republic and Poland were considered 
the most attractive, followed by Hungary. Projects with Western equity participation in 
Bulgarian, Romanian and Slovakian chemical industries were not reported in the 
database. 
Table 5.8 also shows the investing companies/consortia which have entered into the most 
agreements. The Japanese consortium made up of Chiyoda, Mitsui and Mitsubishi 
coupled with a producer firm from the FSU accounted for 12 such investment projects at 
different sites within the region. Mitsui is also involved in four other projects in a 
consortium with Toyo and McDermott, while McDermott is also involved in a consortium 
which includes Combustion Engineering and a Russian enterprise. Asetco, a joint 
venture between John Brown and its Russian partners, is the Western entity with the 
second largest number of investment projects (7) all in the FSU. 
It should be pointed out that many of the Western firms entering into the equity 
participation with the FSU and CEEC clients are not primarily chemical producer firms-- 
they are primarily process plant contractors. While it is possible that some of these 
contractors are entering into equity agreements to augment their parent company's trade in 
chemicals, it is also possible that they are entering into these agreements to secure 
projects--the equity participation is merely a form of taking payment for services 
rendered. 
Based on the empirical evidence, it is difficult to discern the objectives for investment, 
i. e., whether or not a taking an equity stake increases the contractor's chance of winning a 
project, however there is some evidence to suggest that this is the case. Of the 71 
projects which reported Western equity participation, 54 of them (76%) named a Western 
contractor as an investor. In only three of these 54 projects was it reported that the 
project was being handled by a different contractor. It has been implicit in the analysis so 
far, that when a project is reported but a contractor is not named, the client firm performs 
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the contracting functions. Although this cannot be assumed on an individual project basis 
(there are cases where a contractor is used, but is not named), interviews confirmed that 
this is most often the case. Thus, if a contractor is not named in a project, and the client 
firm is a process plant contractor, then in the majority of these cases it is likely the 
investing contractor would handle at least part of the project. Further research at the 
individual project level would be needed to verify this supposition. 
5.5 Analysis of Repeat Projects: Previous Experience with Technology and/or Client 
Two of the variables important for contractor selection identified by von Emloh et 
al. (1994) (discussed in Chapter Four), are whether or not a client has had previous 
experience with a contractor, and whether or not the contractor had experience with the 
technology. Again, the CAPF database can be used to provide an empirical analysis of 
these variables. 
5.5.1 Repeat Projects: Previous Experience with Technology 
Table 5.9 shows that the contractor Toyo has won the most repeat contracts in the FSU 
and CEECs by far. Either alone or in consortium, Toyo has won at least 25 ammonia 
projects, all of which were for the same client firm, Techmashimport. Overall, there are 
at least eight different contractors/consortia which have won over five projects of the 
same product type. 
This analysis is useful for describing contractor activity in the FSU and CEECs, however 
it does little to provide insight into whether a contractor's previous experience with a 
technology might induce a client to select one contractor over another, simply because it 
ignores the contractor's experience with a technology outside of the region. Just because 
a contractor does not have a repeat project of a product type in the FSU/CEEC region, 
does not exclude the possibility that it might have extensive experience with it in other 
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countries. Analysis of a contractor's previous experience with a client, however, may 
yield further insight. 
Table 5.9 Repeat Projects: Previous Experience with Technology 
Contractor (Consortia) Product Number of 
Projects 
Client Number of 
Locations 
*Toyo/Kellogg Ammonia 12 Techmashimport 10 
Chemoprojekt (Czech) Urea 12 Techmashimport 10 
*Toyo Ammonia 8 Techmashimport 7 
Litwin Polystyrene 8 4 different clients 3 
Tecnimont Polypropylene 8 7 different clients 6 
John Brown Polyethylene 7 4 Asetco /1 
Techmashimport 
5 
Iprochim (Romanian) Ammonia 6 Romchim 6 
*Toyo/Technoexport Ammonia 5 Techmashimport 5 
*Toyo NPK Fertiliser 5 Techmashimport 3 
CLE/Technip Sulphur 5 Machinoimport 1 
Iprochim Nitric Acid 5 Romchim/Ministry 5 
Others: 
9 contractors (& consortia) with 4 projects 
16 contractors (& consortia) with 3 projects 
65 contractors (& consortia) with 2 projects 
Total: 101 contractors (& consortia) with 297 projects 
Source: Derived from Chem-Intell (1993) CAPF Master Print, Reed Telepublishing. 
5.5.2 Repeat Projects: Previous experience with Client 
Another parameter found to be important in contractor selection by von Emloh et al. 
(1994), is whether or not the client has used a contractor before. This parameter can also 
be evaluated empirically by the CAPF database, however it does present some 
methodological problems. Within the FSU and CEECs it is often difficult to define 
exactly who is the client. As discussed earlier, the FSU's largest state trading firm, 
Techmashimport, was the 'official' client responsible for importing at least 358 projects at 
least 99 different locations in the time period reviewed. The database obviously does not 
reveal how much input the local client (producer firm) had in each contractor selection 
decision, and how much the decision was influenced by Techmashimport. For now, the 
investigation will proceed on the basis that the producer firms, i. e., those at the physical 
plant site, are considered to have some input in the contractor selection decision as well as 
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the official importer, Techmashimport. (The importance of this 'unobservable' variable 
will be discussed in Chapters Seven and Eight. ) 
When a repeat project is defined as 'the same contractor, same client', and the client is 
defined as 'same importer, same location', there are a number of contractors who can be 
identified to have won repeat projects (see Table 5.10). 
Table 5.10 Repeat Projects: Contractors with Previous Exnerience with Client 
Contractor Location Number of 
Projects 
Mitsubishi Heavy Industries Dzerzhinsk (FSU) 7 
CLE/Technip Astrakhan 7 
Linde Budyennovsk 6 
Litwin Shevchenko 6 
Kloeckner/Davy McKee Perm (FSU) 5 
Speichim Volgograd (FSU) 5 
Linde Kalush, Ukraine 5 
Litwin/Lurgi Tengiz (Kazakhstan) 5 
Krebs/Kloeckner/Davy McKee Rubezhnoje (FSU) 5 
Polish (Polimex-Cekop) Police (Poland) 5 
Lavalin/Litwin/Lurgi Tengiz (Kazakhstan) 5 
source: ucnvcu 110111 Lncu, -ýmcu Iiyy. i) LHrr master rrint, xeea ieiepubusnmg. 
A comparison of Tables 5.9 and 5.10 reveals, however, that there may be some 
correlation between the two criteria (previous experience with technology and previous 
experience with the same client. ) If, for example, a client has a fertiliser plant constructed 
by a contractor, and 5 years later uses that same contractor to construct another fertiliser 
plant, it cannot be determined empirically which of the two parameters (previous 
experience with technology or previous experience with client), if any, might influence 
the client's decision. It may be, that previous experience with a technology gets the 
contractor invited to submit a bid (pre-qualification), while previous experience with a 
client is more influential in the final contractor selection decision. Such reasoning at this 
point, however, is merely conjecture. The next section will argue, however, that some 
empirical justification does exist for believing that previous experience with a technology 
and a client leads to repeat projects. 
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5.5.3 Repeat Projects: Same Contractor, Same Product and Same Client 
When a repeat project is defined using the criteria, 'the same contractor, the same product, 
the same client firm, at the same location', 44 contractors/consortia which have won 
repeat projects can be identified. However, it is not enough simply to count the number 
of repeat projects for any given contractor or group of contractors to determine whether 
prior experience (with client and technology) is an important variable for gaining 
contracts. One must also examine'non-repeat'projects--i. e. projects which produce the 
same product, for the same client, at the same location, but employ different contractors 
for project implementation. 
This requirement suddenly makes the analysis more difficult. Counting the number of 
'repeat' and 'non-repeat' projects is no longer a simple task, but now requires an 
interpretative decision. For instance, in Togliattigrad (FSU), the client firm 
Techmashimport had 7 ammonia plants constructed in 1981-1982. Four of these projects 
were won by the contracting consortium of General Electric (GE)/ Dresser/ Chemico, two 
were won by Toyo Engineering, and one by another contractor. The 'repeat' projects won 
by Toyo can also be interpreted as 'non-repeat' projects from the point of view of the 
consortium headed by General Electric, while the four 'repeat' projects won by General 
Electric must also be counted as 'non-repeats' for Toyo. To eliminate double counting in 
the analysis, all cases similar to this were not included in the count. Although this 
necessarily understates the absolute number of 'repeat' projects, it does provide a less 
ambiguous representation of whether or not clients have a tendency to award similar 
projects to contractors with whom they are familiar. 
In the database there are 176 groups of projects which satisfy the three criteria of, 'same 
product, same client, same location', included in the count. This does not mean there 
were 176 repeat projects, rather, it means that for every one of these 176 projects, there 
exists at least one other project which satisfies the same three criteria. Of these 176 
groups of projects, 148 were of the type where the same contractor was used for the same 
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type of project. Only 28 of the project groups were of the type where a client awarded a 
repeat project to a different contractor. Thus, in this limited analysis, it appears that 
previous experience with a client does enhance a contractor's chance of winning a repeat 
project, as reported by von Emloh et al. (1994). 
Further investigation into the phenomenon of repeat projects must also take into account 
apparent multiple-projects, i. e., projects of the same product-client-location reported in 
the same year. There were 48 projects of this type in the database. The largest of these 
'multiple projects' which did not award all of the projects to the same contractor were the 
seven ammonia plants constructed at Togliattigrad (FSU) in 1981-1982. As discussed 
previously, the client firm, Techmashimport, awarded four of these projects to the 
contracting consortium of General Electric/ Dresser/ Chemico, and two to Toyo 
Engineering. 
The only other'multiple project' which did not use the same contractor was reported in 
Romania in 1985. Romania's state trading organisation, Romchim, required four 
polyethylene plants, two at each of two industrial sites, one centred at Ploesti, the other at 
Midia. Mitsui Engineering & Shipbuilding won a project to construct one plant at each of 
these sites, while Snamprogetti was awarded the contract for the other two plants. 
5.5.4 Repeat Projects: Kline Classification of Project Types 
The preceding analysis was based on defining projects according to the chemical products 
which the plant produces. Because there were nearly 300 different product types 
classified in the project data base, to simplify further analysis an attempt was made to 
cluster the projects for a more parsimonious representation of the data. Specifically, two 
additional methods were reviewed : standard industrial code (SIC) and Kline's 
classification of chemical products. 
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The use of the SIC was eventually rejected for several reasons. First, its use is dependent 
on knowing the type of input (i. e., oil, coal, etc. ) for many of the products classified. 
While such information can be surmised for the majority of the projects, there are some 
for which this is not easily determined. Second, the SIC categories are extremely broad: 
the domain of the investigation was already restricted to chemical and petrochemical 
output, so the use of SIC would not significantly improve the analysis. 
An alternative to the SIC classification is Kline's classification of chemicals according to 
whether they are of a differentiated or undifferentiated nature, and whether they are 
typically produced in large volumes. The four main categories of chemicals when 
classified this way are: (1) commodities, (2) pseudo-commodities, (3) specialities, and 
(4) fine chemicals (see Figure 5.2). This classification has been used to help predict 
whether or not contractors will be used for a production facility (see Ball, 1985), and also 
represents a dramatic reduction in the number of product categories. However, its use 
requires an arbitrary cut-off between small and large capacities, for which no concrete 
guidelines are given (the scale frontier for many chemicals is still increasing). 
Figure 5.2 Kline's Classification of Chemicals 
Small Scale 
Production 
Large Scale 
Production 
Source: Kline (11 
Co. Inc. 22. 
Undifferentiated Product Differentiated Product 
Fine Chemicals Speciality Chemicals 
Commodities Pseudo-Commodities 
977) Kline Guide to the Chemical Ind s trv, 3rd edition. Fairfield, NJ: Charle! H. Kline & 
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The database was first sorted by interpreting whether a chemical was either differentiated 
(few uses) or undifferentiated (many uses). 14 The product categories were then sorted 
according to mean plant size. Because the range of plant sizes was so great for many 
chemicals, three bands of plant size were used rather than the dichotomy recommended 
by Kline. Although a number of products had to be excluded because of missing 
capacities, the resulting model does present a'snapshot' of the types of projects contained 
in the CAPF database (see Figure 5.3). 
As Figure 5.3 shows, 815 projects representing 145 different products can be represented 
in this manner. The majority of the projects classified were of a commodity nature, with 
mean capacities in excess of 100,000 tonnes per annum. There was a fairly even split 
between undifferentiated and differentiated chemicals with capacities in the range of 
10,000 to 99,000 tonnes per annum. There were very few projects reported in the data 
base with capacities under 10,000 tonnes per annum. 
It is interesting to note that in the FSU and CEECs, the smaller projects actually used a 
higher proportion of Western contractors to complete them than did the larger projects, a 
finding which is contra to contractor use in the Western chemical industry (Ball, 1985). 
A possible explanation for this phenomenon is one which is crucial for this investigation: 
there was an entirely different rationale for using contractors in the CEECs and FSU than 
in the West. In the West, contractors are used primarily for economic reasons, i. e. it is 
more economical for the client firm to hire a contractor than to perform the activities 
itself, although it might have (or could acquire) the technological capability to do so. In 
the CEECs and FSU, because of hard currency shortages, it would certainly be more 
economical if the client firms could build the plants themselves--they simply did not have 
the know-how. 
14The assistance of the researcher's primary supervisor is gratefully acknowledged in this task. 
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5.6 Project Status 
Table 5.11 provides an overview of the projects reported in the region when sorted by 
status. The first four categories loosely follow the project life cycle--a successful project 
advances from the study phase through planning, construction and on to completion. 
However a project may be aborted at any phase of the life cycle, hence, the additional last 
five categories are used to describe projects as well. Of the 1088 projects reported, less 
than half were reported as being complete in 1993, while approximately 10 percent (97 
projects) have been either cancelled, shelved, suspended, delayed, or abandoned. Sixteen 
percent of the total number of projects were reported to be under construction, and nearly 
30 percent are either in the study or planning stages. Although over 50 percent of the 
total number of projects reported involved Western contractors, it is important to note that 
two-thirds of the projects reported as completed in the past 20 years were done so with the 
assistance of Western contractors. 
Table 5.11 Status of Projects in FSU and CEECs 1975-1997 
(as reported in 1993) 
A B C D 
Project Status Number of 
Projects 
Reported 
Percent of Total 
(A = 1088) x 100 
Number of 
Projects using 
Western 
Contractors 
Percent of projects in 
each category using 
western contractors 
(C --A) x 100 
Study 61 6% 8 13% 
Planned 256 24% 87 34% 
Construction 173 16% 111 64% 
Completed 501 46 % 336 67 % 
Cancelled 25 2% 1 4% 
Shelved 38 3% 3 8% 
Delayed 4 <1 % 1 25 % 
Suspended 24 2% 7 29 % 
Abandoned 6 <1 % 2 33 % 
Total 1088 100% 556 51 % 
Source: Derived from Chem-Intell (1993) CAPF Master Print, Reed Telepublishing. 
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In addition to the above categories which define the status of a plant, the database 
includes a. section which further describes the project according to whether it is new, an 
expansion or a revamp. Of the 1088 projects reported, 98 were listed as expansions, 29 
were revamps, and 20 were listed as both revamp and expansion projects. These types of 
projects combined to account for 147 (approximately 14% of the total) projects reported. 
Western contractors were used on 61 % of these projects, representing only a slightly 
higher level of use than was the case with new projects. 
5.7 Process / Licenser 
The next defining characteristic of the chemical/petrochemical projects contained in the 
CAPF database is the process licenser. Table 5.12 identifies 181 different Western 
process licensers contained in the CAPF database. These firms supplied the process 
technology for 547 (50%) of the 1088 projects. The most active licenser was MW 
Kellogg, whose ammonia process was used in 43 of the 73 ammonia projects reported. 
Other major licensers were UOP (13 different processes, 20 projects), Union Carbide (19 
projects, mainly HDPE), Stamicarbon (17 urea projects), Linde (9 different processes; 16 
projects--primarily industrial gases), Lurgi (10 processes on 13 projects) and ABB 
Lummus Crest (12 projects, 10 of which were ethylene). 
Although there is a considerable overlap between the activities of the contractors and 
process licensers, of the 181 process licensers identified, 132 are not active in the region 
as contractors. These 132 firms supplied the processes for 318 projects, while the 
remaining 49 firms (process plant contractors), supplied the process technology for 266 
projects. 
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Table 5.12 
Western Finns Licensing Process Technology 
Former Soviet Union and CeniraUEastern Europe 
Licensor 
Number of 
Protects 
MW Kellogg 45 
UOP 20 
Union Carbide 19 
Stamicarbon 17 
Linde 16 
Lurgi 13 
ABB Lummus Crest 12 
Air Products 11 
Montedison 10 
Du Pont 6 
Halcon 8 
Pressedustre 8 
Dainippon ISC/Nippon Shokubai 7 
De Nora 7 
Hoechst 7 
Huels 7 
Mitsui Petrochemical 7 
Monsanto 7 
Rhone-Poulenc 7 
Von He den 7 
Zimmer 7 
BASF 6 
ICI 6 
Mitsui Toatsu 6 
Snamprogetti 6 
Himont 5 
IFP 5 
KTI 5 
Norsk Hydro 5 
Prayon 5 
Shell 5 
Uhde 5 
Amoco 4 
BP 4 
Chloe Chimie 4 
Cosden 4 
Daicel chemical industries 4 
Denka Chemical 4 
Mitsubishi Petrochemical 4 
Snia 4 
Technip/CdF Chimie 4 
Ba llestsa 3 
Chemtex 3 
Cortaulds 3 
Davy 3 
GESA 3 
Goodrich 3 
Grande Paroisse 3 
Integral 3 
Salzgitter 3 
Shin-Etsu 3 
SNEA 3 
Sohio 3 
Sumitomo Chemical 3 
Topsoe 3 
Acne 2 
Air Liqude 2 
American Maize Products Z 
ANIC Z 
Asahi Chemical Industry 2 
Benlield Z 
Licensor 
Number of 
Projects 
Bishop 2 
C IIoIvTejin 2 
Cabot 2 
CdF Chemie 2 
Chemico 2 
Ciba-Geigy 2 
Denso Chemie 2 
Diamond Shamrock 2 
Dynamit Nobel 2 
Fine 2 
Fisons 2 
Gemma rco-Vetrocoke 2 
Imhausen 2 
Institute Kinetics 2 
Intech 2 
Lor 2 
Mathey/UCC/1 vy Agro 2 
Mitsubishi Rayon 2 
Occidental 2 
PCUK 2 
PPG Industries 2 
Rhone-Poulenc Fibres 2 
Shell/Union Carbide 2 
UCC 2 
Uhde/Hooker 2 
UOP/Shell 2 
Urea Technologies 2 
Zyma 2 
Akzo 1 
Alsthotn -Atlanti que 1 
American Cyanamid 1 
Badger 1 
Bayer/ Lurgi 1 
BF Goodrich 1 
BOC 1 
Buss 1 
CCIC 1 
C-E Bauer 1 
Chernatur 1 
Chemetics International 1 
Chemica Augusta 1 
Chemie Linz 1 
Chemsvit 1 
Chevron 
Chisso 1 
Columbian International Chemical 1 
Conoco 1 
Costain Petrocarbon 1 
Dainippon Ink & Chemicals 1 
De Nora Permelec 1 
Deutsche Babcock 1 
Dow Chemical 
Eastman 
EniChem Polimen 1 
Erbamont Group 
Eriksson 
FMC 1 
Frasch 1 
German lande 1 
Haldor Topsoe 1 
Licensor 
Number of 
Prciects 
Hanns Frohler 1 
Hercules 
Hilton-Davis 1 
Hoechst/Goodrich 1 
Hooker 
Hungarian/Snamprogetti 1 
Huntsman 
Iprochim/Linde 1 
John Brown E&C 1 
Kaltenbach 
KaltenbacWBabcock-BSH 1 
Kao soap 1 
Karl Fischer 1 
KernaNobel 1 
Koppers-Totzek 1 
Krebs 
Krems/ Luwa 1 
Krupp Koppers 1 
Kn/Tenneco 1 
Kowa Hakko 
La bofina 1 
lavalin 1 
Lentjes 1 
Monsanto Envirochem 1 
Monsanto/ ABB Lurrmus 
Nippon Zeon 
Nitrokemia 1 
Occidental 1 
PCKAG Schwedt 
PEC Engineering 1 
Pechiney 1 
Peroxid Chemie 1 
Petrocarbon 1 
Petrole Chimie 1 
Philips 1 
Plinke 1 
Polymer Technology 
Presseng 1 
Pressindustra/lark 1 
Pyrolec 1 
Sandoz 
Setas 1 
Sirycon 1 
Societe de Chimique.. /Rhone - Po 
Soviet Mnt/Cartiere Milani 1 
Squibb 
Standard- Messo 
Stauffer 1 
Stratco 1 
Swenson 
Synthetic Fibres Institute 1 
Tarnow 
Tecnimont 1 
Toray Industries 
UCB 1 
Valmet Automation 
VAW/Lurgi 1 
Vulcan Materials t 
Wacker 1 
WackerNon Heyden 
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The strategy of using proprietary technology to gain contracts that otherwise might be lost 
was found to be fairly widespread among contractors operating in Western countries (von 
Emloh et al., 1994). It appears that this strategy may also be useful for some contractors 
operating in the FSU and CEECs as well. In 102 of the projects reported (9%), the firm 
which provided the process license was also named as one of the contractors. 
Table 5.13 presents an overview of the proportion of Western participation in the 1088 
projects contained in the CAPF database. Although Western contractors and Western 
processes were used in only 39% of the projects reported, Western participation, either in 
the form of process technology or contractor involvement was present in over 60% of the 
projects. To gain a greater understanding of the trends in Western participation, an 
analysis of contractor activity categorised by project start-up date is necessary. 
Table 5.13 Western Contractor 
and Licenser Participation in CEEC/FSU Projects 
Project Type Number of 
Projects 
Percent 
of Total 
Western Contractors and Western Licenses 428 39 % 
Western Contractors but not Western Licenses 135 12 % 
Western Licenses but not Western Contractors 123 11 % 
Neither Western Contractors nor Western Licenses 402 37% 
Total number of projects 1088 100 % 
Source: Derived from Chem-Intell (1993) CAPF Master Print, Reed Telepublishing. 
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Start-up dates are given in only 786 of the 1088 projects (see Table 5.14). Although the 
proportion of projects which used Western processes and Western contractors is equal 
(approximately 60%), in many instances a Western contractor has been required to use an 
Eastern client's process, and many times a Western process was utilised without the 
reported assistance of a Western contractor. Figure 5.4 (a) represents the data presented 
in Table 5.14 in graphic format. As the figure shows, there appears to be a decline in not 
only the absolute number of projects reported since the initialisation of reforms in 1989, 
but there is also an apparent decrease in the proportion of Western involvement. 
Because projects normally take between three and five years to complete, Figure 5.4 (b) 
represents the same data, using a four year moving average. This graph more clearly 
illustrates the gradual decline in investment activity in the years immediately prior to 
reform. This is most likely due to the planned 'investment cycle' within the FSU and 
CEECs, i. e., the series of five year plans followed in each country which outlined 
production targets and investment plans (discussed in Chapter Six). 
When the number of Western contractors (Figure 5.5 a) and Western processes (Figure 
5.5 b) in the FSU and CEECs are compared with the number of projects reported each 
year, regression analysis reveals several interesting observations. First, the proportion of 
western contractor and licenser involvement appears to be linearly correlated with the 
overall level of investment activity in the region. This relationship is slightly more 
evident with Western processes than with Western contractors (R-squared . 80 vs. R- 
squared . 
65 from Table 5.15) The fit of the regression line is shown in Figures 5.5a and 
5.5b. 
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Table 5.14 
Western Contractor Involvement (1975-1997) 
Chemical and Petrochemical Plant Contstruction 
Former Soviet Union and Central/Eastern Europe 
Planned 
Start-up 
Date 
(Year) 
Number of 
Projects 
Reported 
Number of 
Projects 
using Western 
Contractors 
Number of 
Projects 
using Western 
Processes 
Percent of 
Projects 
using Western 
Contractors 
Percent of 
Projects 
using Western 
Processes 
1975 4 4 4 100.0% 100.0% 
1976 11 10 10 90.9% 90.9% 
1977 2 2 2 100.0% 100.0% 
1978 10 6 9 60.0% 90.0% 
1979 19 15 12 78.9% 63.2% 
1980 44 25 26 56.8% 59.1% 
1981 59 44 38 74.6% 64.4% 
1982 78 39 42 50.0% 53.8% 
1983 44 24 24 54.5% 54.5% 
1984 44 31 27 70.5% 61.4% 
1985 45 27 28 60.0% 62.2% 
1986 53 31 34 58.5% 64.2% 
1987 39 25 25 64.1% 64.1% 
1988 67 40 44 59.7% 65.7% 
1989 19 18 15 94.7% 78.9% 
1990 54 28 31 51.9% 57.4% 
1991 34 25 24 73.5% 70.6% 
1992 38 25 21 65.8% 55.3% 
1993* 36 16 22 44.4% 61.1% 
1994* 45 14 16 31.9% 36.2% 
1995* 26 11 6 42.3% 23.1% 
1996* 5 2 2 40.0% 40.0% 
1997* 8 0 0 0.0% 0.0% 
Total 786 462 462 58.9% 58.9% 
Notes: 
1. Includes only projects where planned start-up date is given 
2. Excludes plants where capacity is under 1000 tonnes per annum (t. p. a. ) 
3. Database ceases to report projects after 1992 
Source: Derived from Chem- Intell (1993) CAPF Masterprint, Reed Telepublishing. 
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Figure 5.4a 5.4b 
Trends in Contractor Involvement 
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Table 5.15 Correlation Between Investment Activity and Western 
Involvement in Chemical Industry of the FSU and CEECs (1980-1995) 
Number of Projects vs. Number of Contractors 
Constant 3.3603 
Std ErrofYEst 5.6169 
R Squared 0.6554 
No. of Observations 16 
Degrees of Freedom 14 
X Coefficient(s) 0.5092 
Std Err of Coef. 0.0986 
Number of Projects vs. Western Processes Used 
Constant -1.0458 
Std Err of Y Est 4.5843 
R Squared 0.8019 
No. of Observations 16 
Degrees of Freedom 14 
X Coefficient(s) 0.6065 
Std Err of Coef. 0.0805 
The post-reform proportion of Western involvement in new projects appears to be 
decreasing, both in terms of licensing and contracting activity (as illustrated by the points 
which represent data for the years 1994 and 1995 on Figures 5.5 a and 5.5 b). There are 
several possible explanations for the apparent decline in the proportion of Western 
contractor and licenser involvement. First, it is possible that the client firms no longer 
can afford to use Western processes and contractors because their capital investment 
programmes are no longer subsidised to the extent that they were prior to reforms. Hence, 
increased reliance on proprietary or other 'Eastern' contractors/processes is needed. 
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Figures 5.5a and 5.5b 
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The apparent decline in Western involvement can also be explained by the existence of a 
'hidden' variable which the regression analysis does not account for: the increased level of 
equity participation by Western contractors. As was discussed in Section 5.4.3, in many 
of the post-reform projects, a contractor, or a firm with a contracting subsidiary or 
affiliate was named as an equity participator. As discussed earlier, it is probable that 
when a contractor takes some form of equity participation in a project, it will use its own 
engineering/project management expertise to handle the project, rather than appoint 
another contractor. 
The most consistently reported variable in the CAPF database is plant capacity: in 85% 
of the projects, capacity figures were available. In order to reflect trends in capacity, the 
year of start-up must also be included. These two figures together were available for 786 
of the 1088 projects (approximately 72% of the total). 
Table 5.16 provides a summary of the size distribution of projects from 1975 to 1997 (the 
latest start-up date reported). The largest plant reported in the approximate 20 year period 
was a 5,000,000 tonne per annum (t. p. a. ) sulphuric acid plant which was reported to have 
been completed in 1981 by Polimex-Cekop in Almalyk, Uzbekistan. This plant 
contributed to make 1981 the year which saw the most added capacity, followed closely 
by 1988, although the year with the most projects reported was 1982. 
Figure 5.6 illustrates the distribution of plant size for the 20 year period. The majority of 
projects were for output under 100,000 t. p. a., although there were nearly 20 plants with a 
reported capacity of over 1 million t. p. a.. The mean plant size for the time period is 
approximately 243,000 t. p. a., not significantly different than the pre-1993 size. Mean 
plant capacity post-1993, however, is considerably larger at 308,000 t. p. a. of output. 
There is no indication from the types of plants constructed why post-reform mean plant 
size should be greater than pre-reform mean plant size. 
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Table 5.16 
Size Distribution of Chemical/PetrochemicalProjects Reported in 
Former Soviet Union and Central/EasternEurope (1975-1997) 
Year 
Largest 
plant 
t. . a. 
Smallest 
plant 
t. . a. 
Mean 
plant size 
t. p. 
Sum 
of Capacity 
t. . a. 
Number 
of Projects 
1975 462,000 200,000 310,500 1,242,000 4 
1976 450,000 4,000 185,300 1,853,000 11 
1977 895,000 29,000 462,000 924,000 2 
1978 300,000 36,000 214,900 2,149,000 10 
1979 462,000 5,000 341,165 5,799,800 19 
1980 1,700,000 2,850 193,820 7,946,600 44 
1981 5,000,000 2,000 324,827 16,241,330 59 
1982 1,060,000 3,500 159,958 9,757,450 78 
1983 900,000 1,000 202,822 7,910,050 44 
1984 1,100,000 2,000 322,120 12,240,560 44 
1985 1,510,000 5,000 168,850 7,091,680 45 
1986 3,000,000 2,000 254,740 12,227,513 53 
1987 1,100,000 4,000 240,882 8,190,000 39 
1988 3,000,000 1,500 278,483 15,038,085 67 
1989 1,120,000 2,000 221,722 3,991,000 19 
1990 2,900,000 1,000 266,222 10,915,120 54 
1991 600,000 5,000 133,769 3,478,000 34 
1992 615,000 3,000 121,939 4,024,000 38 
1993 1,000,000 10,900 187,315 6,368,700 36 
1994 3,000,000 2,000 241,118 10,374,200 47 
1995 3,700,000 7,000 589,560 14,739,000 26 
1996 457,000, 20,000 214,400 1,072,000 5 
1997 700,000 70,000 288,571 2,020,000 8 
Total 786 
Notes: 
1. Includes only projects where planned start-up date is given 
2. Excludes capacities under 1000 tonnes per annum (t. p. a. ) 
Source: Derived from Chem - Intel) (1993), CAPF Masterprint, Reed Telepublishing. 
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A possible explanation, however, is that greater attention is now being paid to minimum 
scale economies of new production facilities. This theory was verified in the field 
interviews with client chemical firms. Although project managers explained that an 
economic-technical evaluation was always undertaken when determining plant size, these 
calculations were done within the constraints of the 'different' accounting systems used. 
The interviews also revealed that the recommendations put forward by the project 
engineering team were sometimes displaced in favour of 'political' concerns, as discussed 
in Chapter 8. 
Figure 5.7 plots plant capacity on a time line, illustrating the largest, smallest, and mean 
plant size constructed. Although mean capacity has fluctuated over the two decades 
represented, there does not appear to be a noticeable trend towards larger or smaller 
plants. Whether the 'spike' represented in 1995 signifies a trend towards larger plants 
cannot yet be determined. It is clear, however, that the absolute number of projects 
reported has declined, although not as much as might be expected, given the overall 
decline in economic activity in the region. 
One of the parameters which decides whether a contractor will be used relates to the 
problems associated with scaling-up a particular process. Not all processes are equally as 
difficult to scale-up, i. e., it does not necessarily follow that a contractor will be needed 
more frequently on large size plants than on plants with a smaller capacity. To determine 
whether a plant's size is an important variable in determining contractor involvement, the 
internal engineering resources of the client must be assessed. This is not possible using 
the CAPF data base. Nevertheless, several interesting comparisons can still be made. 
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Figure 5.6 
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Figure 5.7 
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A comparison of average plant capacity for projects reported is shown in Table 5.17 
Average capacity of projects which used contractors was approximately 241,000 tonnes 
per annum. The corresponding average capacity for projects not involving contractors 
was approximately 246,000 tonnes per annum. There is not a significant difference 
between the two means. However, the mean capacity for projects which used a 
consortium of contractors was calculated to be approximately 306,000 tonnes per annum. 
Thus, while there does not seem to be an indication that plant capacity has an influence on 
whether a contractor will be used, there is evidence to suggest that consortia are used for 
larger plants, and thus normally involve contractors. 
Table 5.17 Mean Plant Capacity: Contractor vs. non-Contractor Projects 
Number of 
Projects 
Mean Plant Capacity 
(Tonnes per annum) 
Projects using Contractors 418 241,187 
Projects not using Contractors 271 246,777 
Projects Using Consortia of Contractors 140 306,006 
Note: Includes only those projects where plant capacity is given. 
Source: Derived from Chem-Intell (1993) CAPF Master Print, Reed Telepublishing. 
5.9 Market Size, Market Share and Industry Concentration 
Because of problems in defining an industry and a market, the determination of market 
size and market share of an industry under the best of conditions is not an exact science. 
For process plant contractors operating in the FSU and CEECs, the task is made even 
more difficult by problems such as inconvertible currency, East-West differences in 
accounting standards, lack of accurate information concerning project cost. The most 
limiting constraint, however, is the lack of any information regarding the most appropriate 
measure of market size--engineering man-hours spent on a project. Three measures of 
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market size will be discussed in the following sections: project cost, number of projects 
reported, and total installed capacity. 
5.9.1 Market Size 
Using engineering man-hours would be the most desirable measure of market size, as it 
would most accurately reflect project size and complexity. Because these figures are not 
available, the next best measure would be project cost. Unfortunately, although estimates 
of project cost are available on 25% of the projects reported, approximately half of these 
estimates are reported as totals for a group of related projects, or'mega projects'. For 
instance, in the FSU, a group of Japanese firms (Chiyoda, Mitsui, Mitsubishi) have 
formed a joint venture to invest in twelve related projects at Nizhnevartovsk for an 
estimated US $6,000 million (see Table 5.18). Individual project costs within this mega- 
project are not possible to ascertain with any degree of certainty. 
Table 5.18 Example of 'Mega Project' with Shared Funding 
in Nizhnevartovsk, FSU Investing Partners: Chiyoda, Mitsui and Mitsubishi 
Product Capacity Cost 
Bisphenol-A 150,000 $ 6,000 million (shared) 
Butanediol 45,000 " 
Ethylene 500,000 
Formaldehyde resins 40,000 
Phthalic anhydride 100,000 
Polybutylene terephthalate 20,000 
Polycarbonate 70,000 
Polyethylene 500,000 
Polyphenylene oxide 20,000 
Polypropylene 150,000 
Propylene 150,000 
Terephthalic acid 230,000 
Source: Derived from Chem-Intell (1993) CAPF Master Print, Reed Telepublishing 
For the 237 new projects (not expansions or upgrades) reported, the mean project cost was 
calculated to be approximately US $150 million (standard deviation = $196 million). 
An attempt was made to try to predict project cost based on project size (capacity), with 
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extremely poor results. Regression analysis shows no correlation between project size 
and project cost (R-squared = . 
02). Cost estimates for any individual project based on its 
capacity are therefore not possible without taking into account a number of other project 
characteristics, such as the type of product, process, and whether or not a Western 
contractor was used. 
Two parameters for which figures are relatively easier to obtain are the number of 
projects reported for each contractor, and plant capacity of each project. Using number 
of projects reported alone would render the most complete picture of contractor 
involvement, as it is the most consistently reported variable available. However, it would 
not necessarily be an accurate reflection of market size, owing to the degree in variation 
of project size, cost and complexity. For instance, if number of projects were used as a 
measure of market size (or market share) the construction of a 4,000 tonne per year 
ethanol plant would contribute the same to a contractor's market share as a 600,000 tonne 
per year ethylene plant. An alternative to using the number of projects would be to use 
plant size (capacity) as a measure of market size. There were 927 projects reported for 
which capacity figures are available (85% of projects). Because neither of these measures 
is considered to be an ideal indicator of market size and market share, both will be used in 
the following sections to present a richer picture of contractor activity. 
5.9.2 Industry Concentration 
Although industry concentration ratios are not universally accepted measures of 
competitive intensity and market power, they are a useful to describe trends within an 
industry. Jones (1984) discussed the problems of determining industry concentration 
ratios in the process plant contracting industry. Turnover figures could not be used as 
many contractors are subsidiaries of larger firms and separate accounts were not available. 
Given that the contractor's asset base is relatively unimportant to a contractor's operations, 
assets were also deemed an inappropriate measure of concentration. 
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As a result, Jones calculated world-wide industry concentration on the basis of the 
proportion of plant capacity constructed by the top four and eight contracting 
organisations. The four-firm concentration ratio in 1981 was determined to be 36%, 
while the 8 firm ratio was determined to be 58%. These figures reflect process plant 
contractor activity across a broad range of industries and geographical locations. Jones' 
calculations also showed that the industry tended significantly towards greater 
concentration in the 10 year period studied. The analysis of mergers and acquisitions in 
the contracting industry (see Chapter Four) indicates that this trend towards concentration 
has continued in the time since Jones' analysis. 
A useful method of graphically representing the degree of concentration in an industry is 
the Lorenz curve (see Figures 5.8 and 5.9) If all of the firms in an industry were of an 
equal size, they would fall on the diagonal, or line of absolute equality. The extent to 
which the Lorenz curve deviates from this line indicates the relative industry 
concentration. The area between the diagonal and the curve is termed the area of 
concentration, or area of inequality. Simply interpreted, the flatter the curve, the less is 
the degree of concentration (see e. g. Chisnall, 1995). 
Four separate Lorenz curves were constructed to illustrate the degree of concentration in 
the region. The curves found in Figure 5.8 were constructed using the number of 
projects as the measure of market size (pre- and post-reform), and the curves found in 
Figure 5.9 were constructed using total installed capacity as the measure of market size. 
In all of the calculations, only those projects in which contractors were used were 
included. The number of firms in the industry was defined as the number of firms which 
were named as the primary contractor on at least one project (n=122). 
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Figure 5.8 
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Figure 5.9 
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Each mark on the graph represents an individual contractor. For instance, the mark 
closest to the origin in the Pre-reform graphs represents Toyo Engineering, the most 
prolific pre-reform Western contractor in the FSU and CEECs, with a'market share' of 
approximately 16% in terms of installed capacity and 8% in terms of number of projects 
reported (approximate percentages). 
Although a comparison of the graphs reveals that the industry appears to be significantly 
more concentrated when installed capacity is used as a measure of market size, there is 
relatively little change in concentration between the pre- and post-reform curves. There 
are, however, significant changes in the identities of the top contractors, as Figures 5.8 
and 5.9 illustrate. Because calculation of four firm and eight firm concentration ratios 
can lead to conflicting conclusions concerning industry concentration (see e. g. Jones and 
Cockerill, 1984), and because the statistics from which they were derived in this 
investigation are not considered to be ideal measures of industry size and share, it is 
considered prudent to move on to a discussion of relative concentration of client firms. 
It is also possible to determine changes in the level of concentration of the client firms in 
the FSU and CEECs. The Lorenz curves shown in Figure 5.10 illustrate the 
concentration of the buyers of chemical process plants in pre- and post-reform FSU and 
CEECs. Because privatisation and the break-up of many of the large State trading 
organisations has resulted in an increase in the number of client firms, the sharp decrease 
in the concentration of client firms in the region was to be expected. 
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Figure 5.10 
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5.10 Variables Contributing to Market Share 
The Lorenz curves found in Figures 5.8 and 5.9 identified the ten most successful 
contractors in terms of projects won and in terms of capacity installed, for both pre- and 
post-reform projects. The ultimate purpose of this investigation is to explain the factors 
which contribute to contractors successfully winning projects in the FSU and CEECs. In 
multivariate analysis, the dependent variable would be the number of projects won by 
each contractor. Because contractors often work in consortium with other contractors, it 
is not a simple task to determine the number of projects that a single contractor has won. 
Also complicating the task is the problem of defining ownership within the industry. As 
was discussed in Chapter Four, several contractors may be owned by a single parent 
company (e. g. John Brown and Davy owned by Trafalgar House), a contractor may be a 
subsidiary of another contractor (e. g. Technip owns CLE, PEC Engineering and 
Speichim), or a number of contractors may trade under the same corporate name (e. g. 
Snia, Snia Viscosa, Snia Fibre). Thus, attempts to empirically identify the variables 
contributing to a contractor's success in gaining projects are made more difficult by 
problems in defining the dependent variable. 
Despite the methodological and interpretative challenges represented by the database 
analysis, it is possible to draw limited conclusions concerning contractor activity. The 
following sections analyse the database to determine: the number of projects won by each 
contractor; the extent to which consortia are formed; the degree of geographical and 
technological diversification of each contractor; contractor licensing activities (i. e. the 
number of 'own process' projects and licensing of proprietary processes to be used in 
other projects). See Table 5.19 for a summary of the following sections. 
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5.10.1 Number of Projects Won by Contractor 
Many projects in the industry are characterised by the involvement of more than one 
contractor. Rationale for contractor consortia formation has been discussed in the 
literature (see e. g. Ball and Clark, 1988; Ball et. al, 1992; see also Chapter Four). Since 
the CAPF data base does not make allowances for percentage of value which any 
contractor adds to a project, for the purposes of this analysis, a contractor's projects are 
divided into two categories: projects where the contractor is listed as the primary 
contractor, and projects where the contractor is listed as an auxiliary contractor. 
The most successful Western contractor in the FSU and CEECs over the past 20 years., 
measured by the number of projects won, and by total installed capacity, is Toyo 
Engineering (Japan). Toyo has been reported as the main contractor in 41 projects, and 
has been named as an auxiliary contractor in 7 others. As Table 5.19 shows, Toyo 
operated mainly in the FSU, where it won 39 of its 48 projects. Toyo operated in 
consortium with other contractors in 19 of its projects, working most frequently in the 
construction of ammonia plants with contractor/licenser MW Kellogg (US). It is also 
interesting to note Toyo Engineering did not use proprietary technology on any of its 
projects. 
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When analysed in terms of pre-reform and post-reform success, it becomes clear that 
Toyo won nearly all of its projects prior to 1990. In the post-reform market, Toyo 
Engineering is not in the top 10 in terms of the number of projects won, however it is the 
sixth largest in terms of capacity installed. 
Table 5.20 gives a more detailed description of pre- and post-reform contractor activity, 
highlighting the problem of determining the relevant measure of market share. (SNC) 
Lavalin, the top post-reform contractor in terms of capacity installed (market share = 
15.2%) is listed in twelfth place in terms of the number of projects won (market share = 
2%). In contrast, Mitsubishi is listed in second place in terms of the number of post- 
reform projects won (market share = 6%), but has less than 2% of overall market share in 
terms of installed capacity. 
5.10.2 Consortia Formation 
Of the 563 projects using Western contractors in the region, 149 involved contractors 
operating in consortium. Table 5.21 identifies the frequency at which each consortium 
operated in the FSU and CEECs during the 20 year period. Although Ball and Clarke 
(1988) reported that there was no apparent pattern of consortia formation in Western 
countries (their analysis excluded developing countries and the Communist nations), it 
appears that repeat consortia membership is a characteristic for a few contractors in the 
FSU and CEECs. Most notable of these is the consortium of Toyo Engineering and MW 
Kellogg, who teamed up on 12 different projects (all of them ammonia plants in the FSU). 
Another frequently formed consortium involved Kloeckner and Davy McKee (8 projects) 
and Krebs/Kloeckner/Davy McKee (5 projects). 
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Table 5.20 
Process Plant Contractor Estimated Market Shares 
FSU and CEECs (Pre - and Post-Reform) 
Pre-Reform Market Shares 
Based on Capacity Installed 
Contractor 
Total 
Installed 
Capacity 
Estimated 
Market 
Share 
1 Too 18,785,500 19.5% 
2 CLE/Technip 7,822,000 8.1% 
3 Lur i 6,407,528 6.6% 
4 Polimex-Cekop 6,075,000 6.3% 
5 Litwin 5,696,500 5.9% 
6 I rochim 5,422,920 5.6% 
7 Snam ro etti 4,184,000 4.3% 
8 Chemoprojekt 3,003,000 3.1% 
9 S eichim 2,979,925 3.1% 
10 PEC Engineering 2,684,000 2.8% 
11 Uhde 2,404,500 2.5% 
12 Tecnimont 2,237,000 2.3% 
13 Co ee 2,148,000 2.2% 
14 Borsig/Davy McKee 2,000,000 2.1% 
84 All contractors 96,560,568 100.0% 
Post-Reform Market Shares 
Based on Capacity Installed 
Contractor 
Total 
Installed 
Capacity 
Estimated 
Market 
Share 
1 Lavalin 6,890,000 15.2% 
2 Litwin 6,172,000 13.6% 
3 CLE 4,622,000 10.2% 
4 PEC Engineering 2,900,000 , 6.4% 
5 Foster Wheeler 2,810,000 6.2% 
6 Too 2,175,000 4.8% 
7 John Brown E&C 1,942,000 4.3% 
8 KTI 1,685,000 3.7% 
9 Tecnimont 1,545,000 3.4% 
10 Davy 1,302,000 2.9% 
11 ABB Lummus Crest 1,295,000 2.8% 
12 Chemoprojekt 1,221,000 2.7% 
13 Salz itter 1,039,000 2.3% 
14 Eurotecnica 905,000 2.0% 
67 All contractors 45,461,145 100.0% 
Pre-Reform Market Shares Post-Reform Market Shares 
Based on Number of Projects Based on Number of Projects 
Contractor 
Number 
of Projects 
est. 
mkt. share 
Too 38 10% 
2 Iprochim 28 8% 
3 Uhde 22 6% 
4 Lur i 16 4% 
5 Tecnimont 15 4% 
6 Litwin 13 3% 
7 Speichim 13 3% 
8 Linde 13 3% 
9 Chemoprojekt 9 2% 
10 Technip 9 2% 
11 Mitsui E&S 9 2% 
12 Snampro etti 8 2% 
13 Salz itter 8 2%. 
14 CLE 8 2% 
15 KHD/Kloeckner 8 2% 
16 Coppee 7 2% 
17 Pressindustria 6 2% 
84 All contractors 373 100.0% 
Contractor 
Number 
of Projects 
est. 
mkt. share 
1 Litwin 12 7% 
2 Mitsubishi 10 6% 
3 Tecnimont 7 4% 
4 ABB LummusCrest 7 4% 
5 Salz itter 7 4% 
6 Polimex-Ceko 7 4% 
7 John Brown E&C 6 4% 
8 Eurotecnica 5 3% 
9 KTI 5 3% 
10 Snia 4 2% 
11 Mitsui E&S 4 2% 
12 Lavalin 4 2% 
13 Too 4 2% 
14 Linde 4 2% 
15 
16 
17 
___ 67 All contractors 168 100.0% 
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Although CLE became a subsidiary of Technip in 1984, they continued to trade under 
their own names and accounted for 7 of the consortia. Litwin and Lurgi also operated 
together on 5 projects, and the two teamed up with Lavalin on another 5 projects. A 
great number of the consortia (52) were formed for one project only, a finding which 
supports the work of Ball and Clark (1988). 
5.10.3 Geographical and Technological Diversification 
Jones (1984) made an effort to categorise contractors operating world-wide in terms of 
technological and geographical diversification. At the outset, the scope of this 
investigation was narrowed using both geographical and technological criteria. Only 
those contractors active in a limited geographical area (the FSU and CEECs) and in the 
technological area of chemical/petrochemical/oil refining are included in the analysis. 
Thus, the import of geographical and technological diversification should have been 
reduced. Nevertheless, these parameters will be discussed here in terms of their 
possible contribution to contractor selection. 
Using the same technique employed by Jones (1984) the degree of technological 
diversification of each contractor operating in the region can be determined. By counting 
the number of different types of plants (as defined by product type) each contractor was 
involved with, an index of technological diversification can be calculated (see Table 5.19) 
Using this technique, the German contractor Lurgi is shown to be the most 
technologically diverse within the chemical/petrochemical/oil refining industries (26 
different types of project). 
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Table 5.21 
Contractor Consortia Formation 
Former Soviet Union and Central/Eastern Europe (1975-1997) 
Consortia Membership 
Number of 
projects for 
consortia Consortia Membership 
Number of 
projects for 
consortia 
1 ToyoEngineering/M W Kellogg 12 41 Coppee-Lavalin 1 
2 Kloeckner/Davy McKee 8 42 Coppee-Rust/H&G 1 
3 CLE/Technip 7 43 Fluor/Nippon Steel 1 
4 KHD Engineering/Kloeckner-INA 5 44 Foster Wheeler/Speichim 
5 Krebs/Kloeckner/Davy McKee 5 45 Hydrocarbon Technologies/ Foster Wheeler 1 
6 Lavalin/Litwin/Lurgi 5 46 IGI/Procrance 1 
7 Litwin/Lurgi 5 47 JGC/C Itoh 1 
8 Eurotecnica/Technip 4 48 Kawasaki Heavy Industries/MW Kellogg 
9 General Electric/Dresser/Chemico 4 49 KHD-Pritchard/Kloeckner 
10 Litwin/Techip 4 50 Kobe Steel/Sumdomo Chemical Eng 1 
11 Salzgitter/Scientific Design 4 51 LGA Gastechnik/Salzgitter 
12 ABB Lummus Crest/Voest Alpine 3 52 Linde/Viscose-Consult 1 
13 Nissho lwai/Asahi Chemical Industry 3 53 Linde/Voest Alpine 1 
14 Andritz/Lurgi 2 54 Lummus Crest Nederland/Foster Wheeler 
15 Bersdorf/boeckner 2 55 Lurgi/Kraftanlagen 1 
16 Catalytic/Petrocarbon 2 56 Mannesmann/KTI 1 
17 Chemadex/Polimex-Cekop 2 57 Mitsubishi/Asahi Chem 1 
18 Chisso Engineering/MitusiMarubenVToyo 2 58 Mitsui E&S/Marubeni 1 
19 Costain Oil/AGA GAs 2 59, Mitsui/Chisso 1 
20 Davy McKee/ Petrocarbon 2 60 Mitsui/Sumitomo 1 
21 DKV/Tecnimont 2 61 Nissho Iwai/Kobe Steel 1 
22 Linde/John Brown E&C 2 62 Noy Engineering/Snia Fibre 1 
23 Marubeni/Toyo Engineering 2 63 Parsons/Voest -Alpine 
24 Mitsubishi/JGC/Mitsubishi Petrochemical 2 64 Pressindustria/Technipetrol 
25 Procofrance/Technp 2 65 Salzgitter-Lummus Crest 
26 Technipetrol/Lurgi/KTI 2 66 Salzgitter- Lummus/Voest-Alpine 
27 Technip/Scientific Design 2 67 Snamprogetti/Slovchemia 1 
28 ABB Lummus Crest/Toyo 1 68 Snia Viscosa/ Sirycon 
29 Air Liquide/MW Kellogg 1 69 Tech nipetrol/Tech nip 1 
30 Asahi CherryChiyoda/Mitsubishi 1 70 Toyo Eng / ABB Lummus Crest 1 
31 Bioinvest/Abay Engineering 1 71 Toyo Eng. /Mitsui! Marubeni 1 
32 Bishop/ Kloeckner-INA/Babcock 1 72 ToydChiyoda 1 
33 Borsig/Davy McKee t 73 Toyo/Mitsui/Salzgitter 1 
34 Buss/Viscose-Consult 1 74 TPL/Presseng 
35 C Itoh/Japan Steel 1 75 Uhde/Badger 
36 Chempik/Kobe Steel/Nippon Iwai 1 76 Uhde/Litwin Engineers 
37 Chemtex/Kobe Steel 1 77 Vicarb/Krebs 
38 Chemtex/Maurer 1 78 Vicarb/STEG 
39 Chepos/H&G 1 79 Voest- Alpine/Ldwin France 1 
40 CLE/Lurgi/Pechiney 1 
Source Derived from Chem -Intel) (1993) CAPF Master print, Reed Telepublishing 
Consortia formed only once 52 66% 
Consortia formed twice 14 18% 
Total number of projects involving 2 or more Western contractors 149 
Top 11 consortia accounted for 63 projects 
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Similarly, the degree of geographical diversification within the region can be computed. 
Each country in which a contractor operates contributes to its geographical diversity. 
With seven possible geographical areas in which a contractor could be active, again, Lurgi 
appears at the top of the list, tied with Linde (also of Germany). These were the only two 
contractors which were active in all seven geographical regions (see Table 5.19). 
5.10.4 Licensing activities (own process projects) 
As was discussed in Section 5.9, and by von Emloh et al. (1994), a contractor's ability to 
use its proprietary technology may help it to gain projects. Table 5.19 lists the number of 
projects in which each contractor has used its own process. An analysis of the top four 
contractors reveals two, apparently contrasting strategies for gaining contracts. Both 
Lurgi (no. 2) and Linde (no. 4) have used their own processes in a high proportion of the 
projects in which they were involved. Toyo (no. 1) and Litwin (no. 3), however, did not 
use their proprietary technology on any of the projects they won. 
5.11 Chapter Summary and Conclusions 
Three main chapter objectives were set in Section 5.0: to describe the types of capital 
investment projects reported in the region; to identify trends and patterns in contractor 
activity; and to identify the contractors who have been the most successful in winning 
projects in the region and attempt to explain some empirically observable variables 
contributing to their success. 
It is not known what proportion of the total number of projects completed in the FSU and 
CEECs during the time period are described in the CAPF database, so no claims as to the 
representativeness of the sample can be made. Because of the nature of the reporting 
process, however, it is believed that the majority of the projects which involved Western 
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contractors were included in the database. For the 1088 projects analysed, a number of 
pre- and post-reform comparisons were made. 
(1) The Former Soviet Union is, by far, the most important market for contractors, 
accounting for over 50% of the total number of projects. 
(2) Techmashimport, the massive (former) Soviet foreign trade organisation (FTO) was 
the most important client firm, accounting for 60% of the FSU's projects. Of the East 
Europeans, Romchim (Romania) was the most important, handling over 70% of 
Romania's projects. 
(3) In those countries where a high proportion of the projects is handled by one large 
state buyer, there is a tendency to use a lower proportion of process plant contractors. 
Thus, in countries such as the Czech Republic and Hungary, where the single largest 
buyer does not account for such a high proportion of the projects, the clients are more 
prone to use Western contractors. Exceptions to this (Poland, FSU) can be partially 
explained by the degree of the country's domestic engineering capability. 
(4) The greatest proportion of projects reported in the region were for commodity (high 
volume, undifferentiated) chemicals. There appears to be, however, a post-reform shift 
towards more pseudo-commodity type (high volume, differentiated) chemicals. 
Ammonia, urea and ethylene were the most important pre-reform chemicals, while 
ethylene, plastics and man-made fibres projects are the most numerous. 
(5) There appears to be a tendency for the FSU and CEEC client firms to award repeat 
projects (same type of product at the same location) to the same contractor or consortium. 
It cannot be determined from the database whether it is previous experience with the 
client, or previous experience with the technology which is more influential. 
187 
Process Plant Contractors in the FSU and CEECs 
(6)There were at least 141 different contractors active in the FSU and CEECs between 
1975 and 1993. Of these, 50 were reported to have been a participant in only one project. 
The contractor who has won the most projects in the region is Toyo Engineering, however 
virtually all of these were pre-reform ammonia projects. The Western contractors most 
active post-reform are Litwin (France), Mitsubishi (Japan), Tecnimont (Italy), ABB 
Lummus Crest (Sweden/Switzerland/US), Salzgitter (Germany), and John Brown (UK). 
(7) There has been a great increase in the number of projects with Western equity 
participation reported. Prior to reform, they were practically non-existent. Projects with 
western equity participation now account for at least 15% of the projects reported. 
The Chapter also raised a number of key points concerning traditional industry analysis 
techniques: 
(1) The database does not contain information which would lead to an appropriate 
measure of market size and market share, i. e. engineering man-hours for each project. 
Cost figures would be second best proxy measure, however cost details are missing on 
75% of projects reported, and many cost figures are for 'mega' projects, for which costs 
cannot be accurately apportioned to individual sub-projects. Plant capacity is not an 
appropriate measure because a very large project may be technologically simple for the 
contractor, while a 'medium-sized' project may be extremely complex. The most 
appropriate measure given data base details, then, is the number of projects won by each 
contractor. 
(2) The number of consortia projects also complicates any measure of market share, i. e., it 
is not possible to determine from the database how much each contractor contributed to 
each project. This leaves a fundamental question unanswered: Should success in gaining 
projects be determined by the number of projects a contractor wins as main contractor, or 
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as auxiliary contractor, or should consortia projects be pro-rated (i. e. a proportion of each 
project is counted for each contractor)? 
(3) Trying to determine the most successful contractors over the time period is made more 
difficult because of the complex ownership structure which typifies the industry. For 
instance, CLE won a number of contracts before its takeover by Technip in 1984. In 
many of these projects, Technip was a partner. Sometimes Technip was reported as main 
contractor, sometimes CLE. Should they be reported as one contracting organisation or 
as two? Similar problems occur with a number of other contractors, and are exacerbated 
by multiple changes of ownership. 
(4) Problems occurred in trying to define what was meant by a repeat project: how 
should each project be classified, and who is the client? 
The findings from this chapter contributed greatly to the understanding of the extent of 
process plant contractor activity in the FSU and CEECs, the size, type and distribution of 
projects, and the manner in which contractors have been involved. The next chapter will 
investigate the macro-environment to identify region-specific variables which might 
influence client needs and therefore, contractor selection. 
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CHAPTER SIX 
MACRO-ENVIRONMENTAL ANALYSIS 
"When I first became involved in the reform process in Czechoslovakia, I 
believed that the design and sequencing of reform could be controlled. Having 
been a part of the process for some time, 1 am now convinced that I was wrong. " 
Vaclav Klaus (1992) Czech minister of Finance 
6.0 Introduction 
The hierarchical nature of critical success factors was discussed in Chapter Two, 
revealing at least four levels of CSF identification: macro-environment, industry, strategic 
group, and the firm. In order to gain a richer understanding of the environment in which 
contractors operate while undertaking projects, this chapter examines the broadest level of 
CSF determination--the macro-environment. 
Environmental analysis, broadly defined, is a technique used to understand and reduce 
the uncertainties surrounding decision making arising from external influences: 
environmental uncertainty increases the more environmental conditions are dynamic or 
the more they are complex (Johnson and Scholes, 1989 p58. ) Chapter Four illustrated the 
complex nature of the process plant contracting industry in terms of technical, economic, 
and administrative requirements. This chapter discusses the extremely dynamic nature of 
the environment of the FSU and CEECs resulting from political and economic reforms on 
an unprecedented scale and scope. 
The investigation first presents a summary of the objectives, methods and failures of 
central planning to gain an understanding of why the economies are structured as they are. 
The analysis then focuses on key issues arising as a result of the transformation of the 
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centrally planned economies of the FSU and CEECs to market economies. The 
investigation continues with the analysis of the four macro-environments, and concludes 
with a discussion of economic and political risks. 
The primary objective of this chapter is to identify potential critical success factors for 
process plant contractors stemming from the macro-environment of the FSU and CEECs. 
This will be done by: 
(1) reviewing the nature of the centrally planned economies and the transition 
processes which they are undertaking; 
(2) analysing macro-environmental indicators, specifically the political, economic, 
sociological, technological characteristics of the region; 
For over four decades, the FSU and CEECs have been considered to be centrally planned 
(or command) economies. As such, investment, production and distribution of goods and 
services were largely planned and co-ordinated by the central government. Smith (1983) 
describes this system of planning as a compromise between two different economic 
systems: the communistic, centrally-planned, 'moneyless' economy and the capitalistic 
economy as represented in small-scale private industry and agriculture. 
There is no question which system was given priority--free market transactions remained 
largely subservient to the planned control of the economy. Although enterprises 
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responded to the dictates of the central planners, accountability was maintained, workers 
were paid, and goods and services bargained for in monetary terms. Thus, the centrally 
planned economies of the FSU and CEECs were mixed economies, as are the United 
States, Great Britain, Germany, etc. The proportion of the socialist mix was just 
significantly greater in the Comecon nations. 
Figure 6.1 indicates the basic relationship of the command economy to planning, and 
highlights the most important questions facing planners. First, an initial decision must be 
made as to the proportion of total production to be reinvested and consumed. Two 
interrelated questions must then be answered: "What proportion of investment is each 
branch or sector of the economy to have? " and, " What proportion of investment is to go 
to each region of the country? " (Cole and German, 1970). 
The initial decisions were essentially politically based. Table 6.1 illustrates the minimum 
budgeted consumption allowances (in percent of total income) for the average Soviet 
citizen in 1965. As can be seen, the greatest proportion of expenditure by far goes to 
food. A comparison of Kruschev's minimum in 1965 with the 1983 minimum in Poland 
reveals virtually no change in proportions of income spent in each category (Atkinson and 
Micklewright, 1992: 197). 
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Table 6.1 Minimum Budgeted Consumption Allowances in the Soviet System 
(as percent of Income) 
Kruschev (USSR) 1965 (%) Poland 1983 (%) 
Food 55.9 Food 57.6 
Clothing, Footwear 20.9 Clothing, shoes 14.5 
Furniture, household goods 2.6 Housing 10.2 
Toiletries, medicines 2.2 Hygiene, health 2.7 
Cultural goods and sportswear 1.3 Culture, education 2.4 
Tobacco 2.7 Transport, communications 3.4 
Alcoholic Drinks (a) Other expenditures 9.2 
Other goods and savings -- 
Housing, communal services 5.4 
Holidays, various services 1.4 
Cinema, theatre, other cultural 1.7 
Hairdressing, baths, laundry 2.3 
Transport, post, telegraph 2.3 
Membership fees 1.2 
Other Services (b) 
Notes: 
(a) alcoholic drinks are combined with tobacco 
(b) other services are combined with'membership fees' 
Source: Atkinson, A. B. and Micklewright, J. (1992) Economic Transformation in 
Eastern Europe and the Distribution of Income. Cambridge University Press. 197. 
The central planners also used economic tools such as input-output analysis to help them 
plan the eventual requirements for each sector. 15 Although Figure 6.2, a simplified 
input-output flow diagram, represents only those transactions over 450 million roubles in 
the 1966 input-output matrix of the Soviet-economy, the overall complexity of the central 
planner's task is apparent. 
15For a description of the input-output technique in general see Leontief, 1986; for the planning and 
resource allocation techniques applied to the Soviet Union see e. g. Zauberman, 1967; 1976; Wellsiz 1968; 
Hirsch, 1961; Bergson, 1964; 1989; Treml, 1968; and Nove, 1986. 
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Figure 6.2 
1966 Soviet Input-Output Flow Diagram 
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The numbers included in Figure 6.2 represent hundreds of millions of roubles. The 
numbers within a box represent transactions within that branch, and the size of the boxes 
vary for convenience only. Transport and trade (TR) have been represented more than 
once, their links with the other branches are distinguished by ticked lines (transport) and 
broken lines (trade). The arrows point in the direction of flow of goods and services, 
while payments flow in the opposite direction. For example, in the top left of the 
diagram, the coke-chemical branch pays approximately 900 million roubles for coal 
received from the coal branch (Cole, 1970). 
6.1.1 Planning Principles 
The economies of the CEECs and FSU were guided by a series of five-year and one-year 
plans. The five-year plans outlined each country's basic strategy for economic 
development and resource allocation, as well as targets for output. The one year plans 
translated the five-year plans into action programmes. Although there were many 
problems associated with central planning, the system managed to function for over forty 
years, achieving at times, remarkable growth. McConnell and Brue (1990) describe five 
basic principles which help explain why the planning system could exist for'as long as it 
did: 
(1) Achieving material balance: Input-output analysis was used to determine whether 
the quantities supplied would match the quantities demanded for each of 
approximately 300 inputs (for five year plans). For one year plans, material balances 
for approximately 20,000 commodity groups were calculated. 
(2) Planning by negotiation: Although the planning was centralised, it was not a one- 
step, top-down process. Each department within the ministry of industry was 
responsible for the programmes of the firms in its industrial sector. Negotiation 
between ministry officials and the representative firms produced a tentative plan, 
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subject to amendments and approval by the planning hierarchy. Thus, more realistic 
plans were constructed by input from the constituent firms. 
(3) Priority Principle: Not all production goals of the plan were considered equally 
important, certain industry sectors (i. e., metals, chemicals, machinery) were given 
higher priority. If any bottlenecks developed in these sectors during the planning 
period, resources could be shifted from low-priority sectors to sectors with higher 
perceived importance. Again, the prioritisation of sectors was essentially a political 
decision. 
(4) Reserve Stocks: To help prevent a chain reaction of bottlenecks and shortages if one 
critical sector did not meet output requirements, large buffer stocks were accumulated. 
Table 6.2 illustrates the relative size of buffer stocks in some of the CEECs, the 
FSU and the West in 1975. 
Table 6.2 Gross Domestic Material Product (GDMP*) and Inventories per 
Capita, and their Ratio: USSR, Eastern Europe and the West, 1975 
Country **GDMP **Inventories Inventories 
per capita per capita GDMP 
$US 1975 prices $US 1975 prices (%) 
USA 5,307 1,556 29.3 
UK 3,565 1,506 42.2 
Hungary 3,241 2,770 85.5 
USSR 3,194 2,016 63.1 
Poland 2,911 1,925 66.1 
Source: Bergson, A. (1989) Planning and Performance in Socialist Economies. 
Winchester, MA: Unwin Hyman. p35. 
*GDMP = GDP less health care, public administration, education, housing and 
military. 
**PPP adjusted (Purchasing Power Parity) 
(5) The 'second economy': Although the second (or underground) economy was not part 
of the centrally planned system, its existence was crucial for the continued functioning 
of the central planning mechanism. The second economy, which includes black 
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market goods, unofficial second and third jobs for workers, and bribery to speed 
decision making, helped circumvent the constraints and shortages imposed by the 
bureaucratic planning system. Grossman (1981: 88) describes the second economy as 
"... a kind of spontaneous surrogate economic reform that imparts a 
necessary modicum offlexibility, adaptability, and responsiveness to a 
formal set-up that is too often paralysing in its rigidity, slowness and 
inefficiency .... it 
keeps the wheels of production turning". 
Although there were frequent work stoppages due to bottlenecks caused by capacity 
mismatch or production failures, in the earlier years plans were efficiently implemented, 
and economic growth in some countries was higher than in anywhere else in the world 
(Summers, 1992). 
6.1.2 Central Planning Objectives: Stalinist Industrialisation 
To understand why the central planners of the FSU and CEECs constructed the plans that 
were eventually implemented, the origins of the Soviet system of industrialisation, as 
defined by Stalin's interpretation of Marxist-Leninist doctrine, must be examined. Smith 
(1983) describes the principal features of the Stalinist method of industrialisation as: 
(1) the wholesale nationalisation of industry; 
(2) the establishment of a planning bureaucracy issuing physical instructions to 
enterprises under strict party control, and; 
(3) the institution of a state monopoly of foreign trade. 
These same principles were eventually adopted, at varying rates, by the countries of 
Central and Eastern Europe following the communist take-over of power in 1948 (see e. g. 
Spulber, 1957). 
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Stalin's eventual definition of the communist economic system was greatly influenced by 
contemporary Soviet economists. The following section is a summary of two contrasting 
philosophies of industrialisation under consideration by Stalin during the 1920's. For a 
more complete discussion, see e. g. Cohen (1980) and Smith (1983). 
6.1.3 Origins of Stalinist Industrialisation 
Preobrazhensky and Bukharin, economists during the Stalin era, developed contrasting 
interpretations of Marxist-Leninist doctrine. Bukharin felt that the Soviet Union's 
comparative advantage lay in agricultural development, and that the development of a 
strong agricultural base was a necessary prerequisite for successful industrialisation. 
Under Bukharin's proposed economic system, the peasant would produce agricultural 
output in excess of his needs, and exchange the surplus for consumer goods, agricultural 
equipment, etc.. Economic growth and industrial investment would thus be determined 
by the demands of the peasant. For the system to be successful, the peasant must be 
willing and able not only to produce more than he needs, but also to exchange the excess 
for industrial goods. 
The opposing view, taken by Preobrazhensky, countered that the appropriate policy 
would be to concentrate investment in heavy industry, ensuring a rapid growth in the 
country's industrial and defence potential. This expansion would be financed by a system 
of unequal exchange involving a transfer of surplus value from the peasants to the state, 
brought about either by taxation or through state pricing of goods to effect the terms of 
trade against the peasant. For this system to be successful, peasant demand would need to 
be cut back rather than stimulated, and the peasant must be induced to produce the desired 
output. 
Stalin opted for Preobrazhensky's system, enforcing compulsory requisitioning to extract 
an agricultural surplus from the peasants, and concentrating national income into the 
investment of producer goods. The series of plans eventually implemented were largely 
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derived from Stalin's own interpretation of Marx's model of expanded reproduction--that 
continued economic growth requires that the output of producers' goods should grow 
faster than the output of consumption goods (Smith, 1983). 
Stalin's and Preobrazhensky's interpretation of Marxist theory led to three operating 
principles for the planning mechanism (1983: 10): 
(1) A high rate of investment is considered necessary as a means to rapid growth. 
(2) Investment should be concentrated in material production, i. e. it should lead 
directly to the production of physical products (productive investment) rather than 
infrastructure, services, etc. (non-productive investment). 
(3) Priority of investment in industry should be concentrated on the means of 
production (i. e., in sectors producing producer's goods). 
The ensuing five year plans embraced these principles, reflecting Stalin's preference for 
the metallurgical and machine tool industries. It was not until the 1950s that the emphasis 
was shifted towards investment in chemical plants (Sobeslavsky and Beazley, 1980), and 
the 'chemicalisation' of the Comecon nations required the services of Western process 
plant contractors. 
Table 6.3 illustrates the results of these investment practices. Growth rates of producer 
goods and consumer goods are shown for each of the five-year planning periods, from 
1960-1980. In none of the countries except Hungary did the growth rate of consumer 
goods consistently exceed the growth rate of producer goods, even though some of the 
countries officially proclaimed the five-year plans of the period to be 'consumer goods 
oriented' (Winiecki, 1988). The exception of Hungary has been explained by its success 
at implementing free-market style reforms in the 1950s and 1960s (see e. g. Hare, et. al, 
1981; Richet, 1985). 
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Table 6.3 Growth Rates of Producer and Consumer Goods (%) 
for Five-Year 
Country 
Bulgaria 
Czechoslovakia 
GDR 
Hungary 
....................... Poland 
11 Romania.............. 
11 USSR 
rerious, iyou-iyau 
1 1960-65 
Producer Goods 90 
.....: ........................................................ Consumer Goods ............. 57 
..... 
L 
............................................... i....... 
Producer Goods 
............. 
33 
......: ................................................:....... Consumer Goods ............. 22 
....... ...............................................:....... Producer Goods ............ 37 
......: ...... ......................................... ...... Consumer Goods ............. 27 
..................................... ........... ...... Producer Goods ............. 47 
......: .............................................:...... Consumer Goods ............. 49 
....... ....................................................... Producer Goods ............. 60 
......: ....................................................... Consumer Goods ............. 38 
............................................... ...... Producer Goods ............. 108 
......:...................................................... Consumer Goods ............. 66 
....... ...................................................... Producer Goods ............. 57 
.......: ................................................:...... Consumer Goods ............ 37 
1965-70 1 1970-75 1 1975-80 
75 62 41 
.......... .. 59........... ...... ................... .... 23 ...... 
......... ........... ... ...... ...... ...... ...... ........... ...... - 39 4 29 
.......... ..... 7........... ...... ...... 37 ..... .................. . 21....... 
......... ................... ........ .................. ....:.......... .. .. 29...... 
......... ... 2............ ....... ...... 3 3...... ................ .. 23 ...... 
......... .......... ... .:...... ...... ...... ...... : .......... ...... ... . 33 3 .. .. 
......... ... 3..... .......... ........ ...... 3 9 ..... ................. .. 2......... 
......... ... 5ý.......... ....... ...... 6... f...... ................. .. 24..... 
......... ................... . ...... ...... ý4 ..... ................ .. 26..... 
......... ................... . ...... .................. ................ .............. 85 90 63 
......... ... 59.......... ....... ....... 9 ......... 6 ................. ... 5..... 0...... 
........ ................. ....... ....... 46 .... .................. .. 2...... ..... 
:........ .... 49.......... .:..... ....... 37 .... .......,.......... .. 20..... 
Source: Winiecki, J. (1988) London: Routledge, 41. 
6.1.4 Reasons for Economic Decline 
Although the Soviet system produced a number of economic and technological 
achievements, it will most probably be remembered as one of the largest-scale economic 
and political failures in history. A variety of studies have emerged which attempt to 
explain the collapse of the system. Among the possible causes for the collapse were 
deficiencies in economic output and standard of living (see e. g. McCauley, 1979; Birman, 
1989), decline in factor productivity (resource depletion, administrative efficiency, labour 
productivity (see e. g. Kaplan, 1968; Bergson, 1978; 1989; Desai, 1985; Kontorovich, 
1990); East-West gaps in technological advancement (see e. g. Vander, 1981; Amann and 
Cooper, 1982); administrative inefficiencies (see e. g. Bergson, 1978; Ellman and 
Kontorovich, 1992); deficiencies in political freedoms and human rights (see e. g. Levada, 
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1992; McMillan et al., 1991; Nove, 1964); and the burden of the Soviet military build-up 
(see e. g. Rowen and Wolf, 1990; Holoboff, 1991). 
Trying to determine a single cause of the collapse of the Soviet system reveals a number 
of interrelated cause-effect relationships. Ellman et al., (1993) cite the main reason of the 
collapse of the system as the inability of the Comecon nations to compete successfully 
with the OECD countries, and the resultant response of its leadership to this failure. 
Despite attempts to close the economic and technological gap with the west, economic 
growth continued to slowdown in the 1960s and 1970s. This slowdown in economic 
growth was the most important underlying cause of failure to compete with the West 
(Ellman and Kontorovich, 1992: 8). A number of reasons have been offered for the 
decline in growth, such as relaxation of discipline, loss of administrative control, and 
decline in growth of factor productivity. 
6.1.4.1 Relaxation of Discipline 
The relaxation of discipline argument, suggests that following Stalin's death, forced 
labour was reduced, and Khrushchev and Brezhnev 'de-Stalinised' the Soviet Union, and 
the "reign of terror" ended (Kontorovich, 1985). In the process, rewards and punishments 
gradually grew smaller, so managers and workers had less incentive to expend efforts to 
perform. Rather than punish under performance by subordinates, managers revised 
targets downward, and growth subsequently subsided. 
The official Soviet diagnosis of the causes of stagnation in the 1970s and 1980s offered in 
the early Gorbachov years was relaxation of discipline (Ellman and Kontorovich, 
1992: 10). When Gorbachov increased the pressure to perform in the 1980's, the result 
was an immediate and perceptible improvement in the economy (Kontorovich, 1992b). 
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6.1.4.2 Loss of Administrative Control 
Another alternative cause of the slow-down offered by Ellman and Kontorovich was the 
loss of control analogous to that suffered by large business organisations. Because of 
limits on human capabilities, each manager can effectively supervise only a limited 
number of subordinates. As the size of an organisation grows larger, inefficiencies 
develop in planning, co-ordination and control of activities. Because the Soviet economy 
was organised as one large bureaucracy, the loss of control principle offers an alternative 
explanation for the decline in economic growth. This explanation is echoed in the next 
section, the decline in overall factor productivity. 
6.1.4.3 Decline in Factor Productivity Growth 
The third possible cause for the economic stagnation offered by Ellman and Kontorovich 
was the slowdown in growth rates of factor productivity. This argument is supported by 
Bergson's (1989) discussion of factor productivity growth. Factor productivity is defined 
as the ratio of output to factor inputs. In Bergson's example, factor productivity growth 
relates the growth of GNP to the growth of the three major factor inputs: labour, capital, 
and agricultural land. Table 6.4 illustrates Bergson's calculations for the average annual 
rate of growth of factor productivity in the material sector of the economy for various 
periods from 1950-1975. 
Table 6.4 illustrates that factor productivity growth in the USSR declined dramatically 
from 1960-1975, despite significant investment in capital. A large proportion of the 
capital investment went into domestic R&D, including education and training of scientists 
and engineers. These aspects are discussed further in Section 6.6. 
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Table 6.4 Average Annual Growth Rate (%) 
of Factor Productivity (Material Sector) USSR 
1950-60 1960-70 1970-75 
Gross Product 
.............................. ........... 
7.55 
........................................... ....... 
5.53 
... ......................................... 
3.92 
........................................................ ......................... Factor Inputs, Total 
........... ............................................. ........................ .......... 
3.. 78 
.................. 
3 : 
63 
..................... ...................................... 
Labour: 
........................................ . 
98 
............................................ 
1.28 1.37 
.......................... Employment 
...................................................... ........... 
1.43 
............................................ ...... 
1.67 
.......................................... .. ..................... 
1.:. 1 ý....................: 
.....,. . 
Hours 
.............................................. 
-. 44 
............................................ 
-. 38 . 20 
................... Capital 
...................................................... +........... 
9.47 
............................................ ...... ................ .................. 
9 : 06 .................... 
8.73.................... 
..... .. 
Farm Land 
............................................ 
3.33 
.................................................. . 
18 
............................................ 
1.04 
..... .................... Factor 
Productivity 3.63 1.83 . 26 
Growth 
Source: Adapted from Bergson, A. (1989) Planning a nd Performance in So cialist Economies. Winchester 
MA: Unwin Hyman. p. 10ß 
6.1.5 The Collapse of Comecon 
The failures of the Soviet economic system were reflected in, and magnified by problems 
in its relations with the Central and East European members of Comecon. 
The Council for Mutual Economic Assistance (Comecon, or CMEA) was formed in 1949 
to provide an institutional framework for exchanges between socialist countries in Eastern 
Europe. The original members were Bulgaria, Hungary, Poland, Romania, 
Czechoslovakia, and the USSR. Albania joined in 1949, and the DDR joined in 1950. 
Other countries admitted as observers were: Yugoslavia, Mongolia, China, North Korea, 
and North Vietnam (1956-1958). In 1961 Albania, China, Korea and Vietnam abstained 
from participating, while Mongolia became a full member in 1962. Yugoslavia became 
an associate member in 1964, and Cuba became fully participating in 1972. 
The principle of national sovereignty is clearly expressed in the organisation's charter. In 
theory, then, membership and participation were voluntary for each country. In practice, 
however, Comecon was headquartered in Moscow, and the Soviet Union held a dominant 
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position in ideology and in planning objectives. The general aims of Comecon were to 
co-ordinate the efforts of member countries in order to contribute to: 
(1) balanced economic development; 
(2) an accelerated rate of technical and economic growth; 
(3) a higher level of industrialisation in the less developed countries; 
(4) a continuous increase in labour productivity, and; 
(5) constant progress in the welfare of member countries. 
There was no official supra-national decision-making body in Comecon--it merely 
provided a framework for discussions between individual member states. Specific areas 
of co-operation included foreign trade, technical assistance and currency arrangements for 
intra-Comecon trade and planning, especially in the co-ordination of individual five-year 
plans. Although co-ordination of country plans and subsequent division of labour and 
specialisation were given priority in 1962, satisfactory results have never been achieved. 
There are a number of reasons contributing to Comecon's failure to co-ordinate individual 
country plans. Timely collection, processing and dissemination of information in the 
detail needed to completely co-ordinate national plans were beyond the technological 
capabilities of the Comecon nations. Although calculating the requirements for 
speciälisation among nations for a limited number of commodities is theoretically 
possible, even with the most sophisticated computers of the time, the overwhelming 
number of planning decisions that had to be made to achieve complete co-ordination 
proved to be impossible. 
An efficient network of plans would also mandate specialisation to allow for efficiency 
gains from scale economies. For this specialisation to work, there would have to be 
freedom of movement for factors of production, particularly capital, labour and 
information. Prior to 1969 there were no multilateral capital lending agencies in 
Comecon. The establishment of the Investment Bank for socialist countries in 1969 
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facilitated more multilateral trade agreements, however most trade was still conducted 
with commodities on a bi-lateral basis. Although significant gains had been made in 
labour mobility within countries, mobility between countries was still low (Lavigne, 
1974). Finally, technological deficiencies in telecommunications and computing 
prevented timely processing and dissemination of information. 
Exacerbating the technical complexities of co-ordinating the actions of seven nations, was 
the fact that the nations concerned did not particularly want to be co-ordinated. The 
question of national sovereignty was tested by individual countries at different times 
throughout Comecon's existence--some were more successful than others in exercising 
control of their own economies. For instance Romania successfully prevented the 
development of Comecon as a supra-national body in 1964 (Lavigne, 1974). While 
Hungary succeeded in instituting a broad array of free market reforms (see e. g. Richet, 
1985; Hare et al., 1981), the most notable failed attempt resulted in the 1968 military 
intervention in Prague. Finally, throughout Comecon's existence, recommended 
preferential development for the least industrialised countries of the bloc (e. g. Mongolia), 
and the reluctance of some countries to be assigned the role of suppliers of raw materials 
to the rest of the bloc (e. g., Poland for coal, oil for Romania) met with opposition from 
the member countries (Lavigne, 1974). 
Although satisfactory results were never achieved, the attempted co-ordination of country 
plans led to a degree of specialisation within each country's foreign trade operations (see 
Table 6.5 ). Chapter Seven discusses this specialisation in greater detail with specific 
reference to the chemical, petrochemical and crude oil refining industries. 
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Table 6.5 Main Exporters of Machinery, Equipment and Chemical Products; 
From the Agreements on Specialisation for 1966-1970 
Bulgaria Hungary DDR Poland Romania Czecho- 
slovakia 
Equipment for electric power stations X 
Equipment for the production of rolled 
steels 
X X 
Machine-tools for the metal industry X X X 
Pressing and forging machines 
Machinery for the chemical industry X X 
Drilling Equipment X 
Textile machinery X 
Machines for the food industry X X 
Agricultural machinery X 
Diesel motors X 
Electric locomotives 
Goods wagons X X 
Ships X X 
Buses X 
Motor cycles x 
Electric motors X X 
Precision apparatus X 
Chemical products X X X 
Medicines X X 
Paints X 
Source: Lavigne, M. (1974) The Socialist Economies of the Soviet Union and Europe. 
London: Martin Robertson. 324. 
6.2 Transitional Economies 
Economic reform under state socialism has been implemented, in varying degrees, for 
over three decades (see e. g. Garmanikow, 1968; Adams, 1989; Batt, 1991). 
There are several aspects which distinguish the earlier reforms from the current transition. 
The earlier reforms continued to respect the many of the crucial elements of socialism: 
state ownership of assets, political dictatorship, a monohierarchical system and 
membership of the socialist world market (Ellman, et al., 1993: 1). The current set of 
reforms uses a completely different economic model based on private ownership of 
property, liberal democracy and full membership in the international community. 
6.2.1 Overview 
Because they are now neither centrally planned economies (CPEs), nor true market 
economies (MEs), the countries of Central and Eastern Europe and the former Soviet 
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Union are referred to as 'previously centrally planned economies' (PCPEs) (see e. g. Calvo 
and Frenkel, 1994) or simply transitional economies. 
The transformation of the centrally planned economies of the FSU and CEECs into 
market economies requires the implementation of reforms on an unprecedented scale and 
scope. These reforms include the concurrent implementation of programmes within the 
political, legal, economic, educational, and business institutions representing a significant 
proportion of the world's population. Similar reforms, on a smaller scale, have occurred 
or are occurring elsewhere in the world, e. g. South America (Summers, 1992). What 
distinguishes the situation in the FSU and CEECs then, is the combined mass of the 
reforms and the resultant collapse of an entire economic system. 
6.2.2 The Process of Reform 
In all of the CEECs and in the FSU, the following changes have been occurring since 
1989: 
(1) democratisation and the first free elections in over forty years; 
(2) weakening or dissolution of communist parties and subsequent removal 
from power of much of the Nomenklatura; 
(3) move towards a capitalist-type free market (Dobosiewicz, 1992: 9). 
There is still a great deal of controversy about the theory, timing, scope, speed and 
sequencing of reforms required in each country. The World Bank has put forward a 
preferred sequencing of the reform process. Summers' (1992) list of reform categories 
reinforces the World Bank's steps illustrated in Figure 6.3. 
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Figure 6.3 
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The major reform categories recommended by the World Bank are: 
(1) Macro-economic stabilisation: tightening fiscal and credit policies, and 
addressing internal and external imbalances. 
(2) Price and market reform: removing price controls, liberalising trade, and 
creating competitive factor markets; 
(3) Enterprise reform and restructuring: private sector development- 
establishing and clarifying property rights, facilitating entry and exit of 
firms, restructuring of enterprises; 
(4) Institutional reform: redefining the role of the state: legal and regulatory 
reform, social safety net, reform of government institutions (tax 
administration, budget and expenditure control, monetary control). 
Although organisations such as the World Bank and the IMF have been criticised for 
imposing models of reform based on Western experiences to the CEECs and FSU (see 
e. g. Roland, 1994), because much needed aid comes from these organisations, their advice 
has been followed. 
6.2.3 Progress of Reforms: Privatisation 
There are a number of reforms taking place simultaneously in the region, the effects of 
which are discussed in Sections 6 through 9 of this Chapter. One particular reform, 
privatisation, deserves more attention as it will be discussed in greater detail in Chapter 
Seven. 
6.2.3.1 Types of Privatisation 
Privatisation of state enterprises, commonly divided into small-scale and large-scale 
privatisation, is being implemented at varying rates in each of the countries. In small- 
scale privatisation, for instance, in November 1991 Poland had succeeded in privatising 
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over 90 percent of its shops. At the same time in Bulgaria and Romania, the state still 
controlled over 70 percent of similar organisations (Dobosiewicz, 1992). 
Large-scale privatisation, however, represents a greater problem for these countries. In 
1989, large-scale state organisations accounted for approximately 80 percent of national 
product (Dobosiewicz, 1992: 16). There are two different approaches to privatising these 
organisations. The first entails the reconstitution of public enterprises as registered 
private enterprises. This is, in effect, not privatisation at all, as the state is often the sole 
stockholder of these `companies'. Winiecki (1992), calls this `capitalism without 
capitalists', and labels it as one of the worst mistakes possible in the reform process, 
criticising it in terms of agency and property rights theory. At least one of the CEECs 
(Romania) has taken this route (at least for the near future) in its petrochemical and oil 
refining industries. 
The second approach to large-scale privatisation is total or partial transfer to private 
ownership of large public enterprises. Poland, Hungary and parts of Yugoslavia were 
early leaders in implementing large scale privatisation, partly due to their head start at the 
process before 1989. Because of the split of Czechoslovakia into two separate republics, 
and because of its voucher-system of privatisation (see Chapter 7), the large-scale 
privatisation process has taken longer to implement. Table 6.6 summarises the progress 
of privatisation reforms in the Central and East European countries (based on number of 
firms privatised). 
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Table 6.6 Ranking of Privatisation in Eastern Europe 
(Based on Number of Firms Privatised) 
End 1988 Mid 1991 
1. Hungary 1. Poland 
2. Poland 2. Hungary 
3. Yugoslavia 3. Yugoslavia 
4. Bulgaria 4. Czechoslovakia 
5. Other countries--effectively no privatisation 5. Bulgaria 
6. Romania 
Source: Uobosiewlcz, L. (1992) foreign Investment in Eastern Europe. Koutledge. p I8. 
6.2.3.2 Problems of Privatisation 
Stiglitz (1992) discusses five central problems facing business and financial institutions 
undergoing transformation: 
(1) Hard budget constraints: many of the business and financial institutions 
are unaccustomed to the pressures having to exist on revenues generated 
from sales. The practice of cross-subsidisation of industry is in decline, 
resulting in business insolvencies. Privatisation for many will mean one 
thing--no more money from the central government. 
(2) Historical institutional legacy--the problem of low productivity in the 
FSU and CEECs is caused in part, by poor employment and management 
practices. There are too many workers in the wrong jobs within 
institutions. Out-sourcing of some functions, as well as re-education and 
training of the workforce is required to increase productivity. 
(3) Inherited loan portfolios--This is a problem for both financial 
organisations and manufacturing enterprises. Because of the investment 
guidelines followed in the Soviet system (see e. g. Zauberman, 1967), a 
number of projects started prior to 1989 have been abandoned, leaving 
both the lender and borrower with underperforming assets. 
(4) Competition--Competition, both domestic and foreign, is a relatively new 
threat for the newly privatised state monopolies. Companies which 
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previously shared assets, both tangible and intangible, under the control of 
one state organisation, now find themselves in competition with one 
another. 
(5) Corporate control--Distributed ownership (i. e. shareholders) is also a new. 
concept for some of the firms. The general directorate of firms was used 
to taking orders from above, and then blaming the system for results that 
were not satisfactory. Now, (theoretically) they will be held accountable 
to the shareholders for performance. 
The privatisation experiences of the former German Democratic Republic (via the 
Treuhandanstalt--the agency for responsible for integrating former East Germany into 
Western Germany) illustrate that even under favourable conditions (i. e., wealth of West 
Germany, desire to quickly integrate East German industry), selling state enterprises is a 
lengthy process. The 9,000 state enterprises which were to be privatised in Eastern 
Germany correspond to about 30,000-40,000 firms in a market economy, and even at the 
1991 rate of 300 privatisations per month, it will take years to complete the process 
(World Bank, 1991: 144). The process will take even longer in the other transitional 
economies, however, as they do not have the wherewithal to be absorbed by one of the 
world's richest nations. 
6.3 Effects of Reform on the Macro-Environment 
The short- and long-term effects of political and economic reform has been the subject of 
numerous studies since 1989 (see e. g. Atkinson and Micklewright, 1992; Clague and 
Rausser, 1992; Dallago, et al., 1992; Dobosiewicz, 1992; Ellman and Kontorovich, 
1992; Ellman et al. 1993; Buckley and Ghauri, 1994a). It is possible to include only a 
fraction of the findings contained in these sources. The speed of the changes taking place 
in the region, and the length of time it takes to publish the findings, limit the usefulness of 
some of the studies. At the same time, in many instances the only information available 
from secondary statistical sources pre-dates the effects of the reform process. Despite 
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these shortcomings, it is possible to gain some insight into the short-term, and probable 
long-term implications of reforms on the region's macro-environment. 
6.3.1 Political Environment 
One of the major problems with political reform in the CEECs and FSU is the enthusiasm 
with which the people of have embraced the political changes and have discarded 
communism, in the hope of a dramatic and rapid improvement in their standards of living. 
Now that people have started to realise that this is not the case, they are becoming 
frustrated and disillusioned (Buckley and Ghauri, 1994b). Although their progress 
towards the free market is not going as smoothly as was expected, it is unlikely that these 
economies will revert to communism. 
6.3.1.1 Results of Free Elections 
The results of the first free elections in over forty years in the CEECs are summarised in 
Table 6.7. As the data show, the communist party (renamed some variant of a socialist 
party in many instances) was rejected in favour of more market-oriented political parities 
in all of the countries. The country with the highest discernible proportion of communist 
supporters is Bulgaria, which has always been the Soviet Union's strongest ideological 
(and cultural) tie in the CEECs. 
In some cases (notably Poland), however, it is difficult to determine the extent to which 
ideologies have changed. Although Poland is considered by many to be the leader in 
instigating both political and economic reform, the people's extreme sentiment towards 
the Solidarity movement is reflected in the ideologies of a number of parties, making it 
difficult to distinguish between socialist and communist affiliations. (see e. g. O'Loughlin 
and van der Wusten, 1993). A similar problem of a different nature exists in Russia. 
Over 130 seats were won by individuals with no stated party affiliation, again, making it 
difficult to determine the actual number of people with communist/socialist tendencies 
holding seats. 
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Table 6.7 Results of First Free Elections 
Number of parties 
winning seats 
Percent of votes 
going to top three 
parties 
Percent of 
votes to 
communist 
party 
Percent of 
seats to 
communist 
party 
Bulgaria 3 34 33 7 33 44 
Czech 8 29 14 6 14 18 
Hungary 7 42 23 11 8.5 9 
Poland 8 20 15 10 see text see text 
Romania 13 47 31 10 4 4 
Slovakia 5 37 15 9 15 19 
Russia 140 22 12 12 12 11 
Source: Derived from The Europa World Book (1994) 35th edition. Europa Publications. 
6.3.1.2 End of Management by the 'Nomenklatura'? 
In communist countries there were two parallel and complementary power apparatuses: 
state and party, each similarly subdivided functionally (e. g. central committee 
departments, government ministries) and geographically (Dobosiewicz, 1992). All senior 
and middle-ranking posts in industry could only be filled by persons approved by the 
equivalent level echelon of the party structure. For instance, a large enterprise based in 
Prague, Czechoslovakia (former) would have its general manager appointed by the 
Czechoslovakian central committee, middle managers were approved by the 
corresponding authority in Prague, and lower managers were approved at company level 
(illustrated in Figure 6.4). The names of people on the 'party-approved' lists formed the 
nomenklatura, and were eligible for middle and senior management posts. Thus, top and 
middle level managers in industry frequently held their position because of their apparent 
ideological beliefs, not because of their management capabilities or technical expertise. 
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Figure 6.4 
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This system of management by the nomenklatura was supposed to have ended with the 
advent of political freedom. Interviews with CEEC and FSU managers have revealed, 
however, that at all levels of the organisation, the same people are still frequently in the 
positions of power. Many of the senior executives have moved around within the 
industry, or have changed job titles, but interview respondents avow that the same 
nomenklatura are making the decisions for the new organisations as well. 16 
6.3.1.3 Effects of Political Reform on Economic Growth 
Two intended outcomes of political reform are increased economic prosperity and 
increased civil liberties. Rausser (1992) combines elements of two separate studies (see 
also McMillan et al., 1991) in an attempt to quantify the links between levels of personal 
freedoms set by constitutional rules and economic growth in a number of developing 
nations world-wide. This relationship is illustrated in graphic form in Figure 6.5. 
Rausser found that constitutional reforms that enhance freedoms lead to significantly 
higher economic growth, but only after an initial period of decreased economic growth. 
Further, it appears that a moderate approach to civil liberties reform is more desirable than 
programmes which are more aggressive. Although the period of economic decline for a 
moderate approach is no more severe than the aggressive reform package, economic 
recovery is seen much faster. 
Implications for planners of political reform in the FSU and CEEC are this: although 
economic `shock therapy' may produce the fastest economic growth results (following an 
initial severe recession), political `shock therapy' may actually hinder economic growth. 
If the findings from Rausser (1992) are applicable to the FSU and CEECs, then, a 
moderate pace of civil liberties reform should be followed for optimal economic results. 
16This finding has been supported recently by numerous academics and practitioners. See a number of 
papers in the Proceedings of the Conference on Central and Eastern Europe: 5 Years On, Centre for 
Research into East European Business (CREEB), Buckinghamshire Business School, 20-21 June 1995. 
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Figure 6.5 
Effects of Civil Liberties Reform on GDP 
0.04 
0 
0.01 
0 
2 
U 
. 0.02 
"0.03 
"0.04 
0.03 
0.02 
12345 
Year following reform 
0 Reform size >10 Reform size >20 Reform size >3 
Source: Rausser, G. (1992) "Lessons for Emerging Markets in Eastern Europe" 
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6.3.2 Economic Environment 
The euphoria surrounding the collapse of the Berlin Wall and subsequent revolutions was 
accompanied by expectations of a better life by the region's inhabitants. It is these 
expectations, not actual political acts which are driving aggregate behaviour (Calvo and 
Frenkel, 1994). It may be difficult, therefore, to assess with any degree of accuracy the 
short-run correlation between political and economic reform. This section presents a 
selection of available macro-economic statistics obtained from secondary sources, giving 
a broad overview of the economic structure and potential of the region. 
6.3.2.1 Data Sources 
There exist a number of current country and region specific reports published by a variety 
of government and financial institutions which are directed at analysing the business 
environment. However, evaluations of the economic situation in Eastern Europe prior to 
reform are impeded by the extreme unreliability of the data available from the national 
statistical offices, the result largely of the methods used by the communists to falsify 
statistics (Dobosiewicz, 1992). Although current data gathering methods used by the 
East Europeans are considered to be reliable even by Western standards (Atkinson and 
Micklewright, 1992), there still exists some discrepancies in the statistics as reported by 
Western institutions. 
To avoid inconsistencies, then, where possible a single source will be used for 
presentation of a set of comparative economic data. For instance, the Central European 
Economic Review, published by the Wall Street Journal Europe, presented the most 
complete, recent comparative data for GNP and inflation statistics. Foreign investment 
figures compiled by East European Investment Magazine were the most complete, and 
will be used for country comparisons. Demographic and geographic statistics appear to 
be more reliable, as there is less variation between sources than with the macro-economic 
statistics. 
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6.3.2.2 Assessing Comparability of Statistics 
In addition to the reliability of the data, data comparability was also found to be a 
problem. For instance, the Soviet system used net material product (NMP) rather than 
gross domestic product (GDP) as a measure of output. The value of some marketing 
functions (e. g. the provision of time and place utility) was not recognised, and were 
considered non-material output. 17 
Adjustments are often made for purchasing power parity (PPP) when making 
international comparisons. This technique involves pricing comparable goods in 
different countries and using the resulting price comparisons to deflate nominal incomes. 
For instance, many goods in the FSU and CEECs were subsidised, and required a 
relatively less amount of income to purchase. 
A third adjustment which should be, but in practice is much more difficult to achieve, is 
the differences in relative quality of goods. For instance, although comparisons in 
number of telephones or televisions are often used to assess relative wealth or 
technological advancement, consideration is usually not given to whether these items 
actually work. Further quality adjustments would also be necessary for service, i. e., the 
time a consumer must spend in a queue while waiting to be served. Any such attempts 
which have been made to adjust for these differences will be identified in the ensuing 
discussion. 
6.3.2.3 Economic Structure, Output and Growth 
One of the most frequently used sets of statistics in international economic comparisons is 
national income accounting data. Appendix 5 compares the economic structure of each 
of the republics of the FSU and the countries of Central and Eastern Europe using the 
most recent income accounting data available. 
17 For an account of how to read and interpret national income statistics in the communist countries, see 
e. g. Hoffman (1962) How to Read National Income Statistics East Europe. 2,11,11-18. 
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Table 6.8 makes two adjustments to the output figures--it adds in non-material services 
for the Eastern countries, and then adjusts for purchasing power parity. As the figures 
show, even with these adjustments, there is a tremendous gap between the East and the 
West. 
Table 6.8 1990 Output (GNP) Per Capita 
PPP* and Nominal Exchange Rate Measures 
(US$ Thousands) 
Country: Nominal Exchange Rate Basis PPP Basis 
Bulgaria 2,530 
..............................................:................ Cz... echoslovakia 2,978 
........................................................ 
5,430 
.............. 7,940 
Hungary 3,028 5,920 
.................................................................................................................................................................................... ..................... Poland 1,630 3,910 
................. _.................. Romania ............... ................................................................................................. ...................................................... 1,530 2,950 
United States ................................................................................................ ...................................................... 21,098 ------ . *PPP=Purchasin ....................................................................................................................................................... g Power Parity--adjusts income for cost of living differences 
Source: Summers , 
L. (1992) The Next Decade in Central and Eastern Europe. in The Emergence 
of Market Econo 
. 
mies in Eastern Europe. Clague, C. and Rausser, G. (eds. ) Basil Blackwell. 26. 
Average output in the countries from 1989-1992 dropped at an annual rate of 15-20 
percent (Summers, 1992). Conservative estimates by the World Bank suggest that per 
capita income in the strongest of the CEECs (Poland, Hungary, Czech & Slovak) will not 
reach 1989 levels until 1996, much later for Bulgaria, Romania, and the FSU. By 
extrapolation, these countries will not regain their 1989 position in relation to Western 
Europe until the middle of the first decade of the next century (Summers, 1992). Even at 
the World Bank's projected growth of the CEECs after the transition process (5 percent 
per year in the 1990s), and if Western European output grows at the current 3 percent rate, 
it will take a lifetime before output per capita in the CEECs reaches the level in Western 
Europe, longer again for the FSU (Summers, 1992: 29). The situation of the former Soviet 
Union remains unclear. 
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6.3.2.4 Foreign Investment in the FSU and CEECs 
Because of the poor quality of domestic capital markets, economic development in the 
Former Soviet Union (FSU) and the Central and East European Countries (CEECs) is 
largely dependent on Western assistance, in the form of investment capital, technology, 
and business expertise. Some countries and industries have been more successful than 
others in attracting foreign investment. Foreign investment figures for each of the 
republics in the FSU and the CEECs for the most recent time period available are shown 
in Table 6.9a. 
Table 6.9a shows that Russia has attracted the most foreign investment in the 18 month 
period. In terms of attracting foreign investment per capita, however, Kazakhstan and 
Azerbaijan are the leaders, due to the rich natural resources found there. As expected, the 
highly industrialised central European countries offer relatively better investment 
opportunities, especially for their closest neighbours Germany and Austria. 
The Baltic nations are in a situation similar to central Europe in that historical and cultural 
ties and a location between two vast markets makes them attractive for foreign 
investment, especially from the Scandinavian countries. By comparison, total foreign 
investment has not been as great in this region as in others. Yet judged by per capita 
investment, the Baltic nations have done quite well. 
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Table 6.9b. 
Foreign Investment Activity in the FSU and CEECs 
By Target Industry Sector 
Eighteen months ended March 1993 Number Total 
of deals Value 
Advertising, Marketing 5 0 
Auto, aircraft, railway, ship 163 6201 
Banking 134 614.5 
Beverages 65 637 
Building & construction materials 66 693.9 
Chemicals, plastics & glass . 
56 446 
Consumer products, pharmaceuticals 54 532.9 
Electricals, electronics, computers, telecomms. 200 2552.4 
Engineering, heavy machinery 86 4345.9 
Food production, distribution 144 1172.3 
Insurance 21 92.4 
Liesure 57 1090.3 
Mining & rocessin minerals 58 2777.6 
Miscellaneous manufacturing 95 217.9 
Media 48 173 
Oil & Gas 127 16685.3 
Packaging 14 196.3 
Paper, forestry 17 510.8 
Printing 4 34 
Property, real-estate development 28 1136.8 
Retailing (misc. ) 49 122.9 
Services (misc. ) 75 28.8 
Textiles, fashion, footwear 57 587 
Tobacco 23 870.3 
Transport, airlines, shipping 42 705.2 
White goods 10 106.4 
Total 1698 42530.9 
Source: Adapted from East European Investment Magazine, Fall, 1993,17.21. 
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Because of its large population base and productive resources, Russia is viewed by many 
to have the best long-term prospects, evidenced by the number of large multi-national 
enterprises appearing there. The Central Asian republics are currently poor but, in terms 
of natural wealth, Central Asia is second only to eastern Siberia (Umarov, 1992). Eighty 
percent of foreign investment has been in the natural resource 
industries of Kazakhstan distorting the region's investment profile (approximately 50 
percent of the population is ethnic-Russian and industry is concentrated in the 'Russian' 
regions). Table 6.9b. illustrates that the industry sector receiving the most foreign 
investment, by far, is the oil and gas sector, an important area for process plant 
contractors. 
Although Kazakhstan has the highest per capita foreign investment of any of the former 
East Bloc nations, there has been comparatively little investment in the other Central 
Asian republics. Though, as the political and cultural situation stabilises, the region as a 
whole is likely to attract significantly more attention. 
Like Central Asia, the Caucasian republics are very poor although Azerbaijan has 
significant oil-based opportunities while Georgia and Armenia have geographical 
advantages which will bring related benefits to them. However, because of the many 
border disputes and problems of ethnic unrest, only recently have investors shown 
interest, mainly in Azerbaijan. 
A frequently reported aspect of the situation in the CEECs and FSU is that there is a 
shortage of investment capital. One source has made the claim that more investment 
capital went to the country of Singapore in 1993 than to all of the FSU and CEE countries 
combined. However Summers (1992) argues that the problem in East-Central Europe is 
not the absence of investment, but rather a relatively high incremental capital-to-output 
ratio. The capital-to-output ratio for the region is in the range of 5 to 7 percent 
(compared to 2-3 percent in post-war Germany and Japan, and in the high growth 
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countries in the Pacific Rim 4 percent). The problem is not the lack of capital; the 
problem is that given the amount of capital, growth is relatively slow, and rate of return 
on investment is too low. 
Summers maintains that if the current estimates of net capital flows to CEECs of $7 
billion per year were quadrupled to $28 billion per year, and if all of that capital earned a 
10 percent rate of return, the effect would be to raise the annual growth rate by only one 
percentage point. If growth is to be accelerated, a more productive institutional 
environment in which investment is made more profitable needs to be created. Simply 
providing increasing amounts of capital will not suffice (Summers, 1992). 
6.3.3 Sociological Environment 
The third area of macro-environmental analysis is the sociological (or socio-cultural) 
environment. Johnson and Scholes (1989) list the main socio-cultural factors as: 
Population demographics 
Income distribution 
Social mobility 
Lifestyle changes 
Attitudes to work and leisure 
Consumerism 
Levels of education 
The influence of variables such as these on a nation's socio-cultural environment on its 
economic performance has been the subject of a number of important studies (e. g. 
Hofstede, 1980; Porter, 1990; Hofstede and Bond, 1983). Although there is still no 
universal agreement as to what the relevant measures of national culture should be, 
empirical analysis has shown the potential of cultural determinants in explaining macro- 
economic phenomena (Franke et al., 1991). National culture has also been used to 
explain differences at the enterprise level, both in terms of the way managers formulate 
strategy (Kagono et al., 1985), and in terms of interpreting and responding to strategic 
issues (e. g. Sallivan and Nonaka, 1988; Schneider and De Meyer, 1991). 
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In the former Soviet Union and its satellites, 'artificial' national cultures developed, 
nurtured by the suppression of religion and individuality. These artificial cultures were 
similar in many respects, as evidenced by the attitudes and behaviour of the people 
(Trompenaars, 1993). Now, following the dissolution of the communist regimes, 
economic performance will necessarily reflect changes in national culture as the countries 
and republics exercise their individual autonomy. 
Establishing the dominant cultural characteristics in the region is a necessary starting 
point in assessing strategies for operation in foreign countries, as nations develop 
economic (and political) systems which are compatible with their cultures. (Halal and 
Nikitin 1992). Two of the more salient cultural features, language and religion, are 
clearly and inextricably linked to national identity (Dunlop, 1992). Thus, these same 
features can be used to group the countries and republics of the FSU and CEECs into sub- 
regions, providing a more manageable view of the region. Table 6.10 illustrates one 
possible grouping of the 22 nations included in this study. 
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Table 6.10 Grouping of Countries by Geo-Cultural Characteristics 
Sub-Region Major Religion Major Language 
Visegrad-4 
Hungary, Poland, Czech Catholic Western Slav a 
and Slovak Republics 
Baltics 
Estonia, Latvia and Lutheran b Western Slav c 
Lithuania 
Balkans +1 
Albania, Bulgaria, former Orthodox d Southern Slav e 
Yugoslavia, Romania 
Russian Rim 
Byelorussia, Moldova, Orthodox Eastern Slav f 
Ukraine 
Caucasia 
Azerbaijan, Armenia, Orthodox f Independent g 
Georgia 
Central Asia 
Kazahkstan, Kirgizia, Islam Turkic 
Turkmenistan, Tajikistan, 
Uzbekistan 
a Hungarians speak Finno-Ugric e Romanian is a Romance language 
b Lithuania is Catholic f Azerbaijan is Muslim 
c Estonia speaks Finno-Ugric g Azerbaijanis speak Turkic 
d Albania is Muslim 
Source: Mueller, J., Mueller, K. ana Uolyer, B. (1994) National Culture and Macro-environmental Risk in 
the Former Soviet Union and Central/ Eastern Europe: An Exploratory Study. Occasional Paper 13, 
Leicester Business School. p4. 
6.3.4 Technological Environment 
Technological progress, by its very nature, is manifest in productivity growth (Bergson, 
1989, p. 106). This aspect of the technological environment was discussed in Section 6.1. 
Soviet economic growth in the 1950s was fuelled by massive increases in labour, capital 
and natural resources, with technological progress playing only a modest role, compared 
to its role in capitalist countries (Bergson, 1978). As early as the mid 1960s, the Soviet 
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leadership acknowledged the need for a transition from 'extensive' to 'intensive' growth, 
propelled chiefly by technological change (Kontorovich, 1992a). As a result, 
expenditures on R&D doubled in the 1960s, making them world leaders in percent of 
GNP spent on R&D. Table 6.11 illustrates the results of the Soviet's intensive 
investment in technology with a USSR-USA comparative spending on R&D and number 
of scientists and engineers working in R&D. 
Table 6.11 USSR-USA Comparative Spending 
and Scientists and Engineers Employed in R&D 
er, 
Despite huge imports of Western technology and equipment (Sobeslavsky and Beazley, 
1980), and although the Soviet Union and its Comecon satellites were world leaders in 
terms of numbers of scientists and engineers and proportion of GNP spent on R&D, they 
were still unable to close the East-West technology gap. 
Although there are a number of ways to illustrate the technology gap, there are also a 
number of problems associated with comparing relative levels of technological 
advancement between countries, including the reliability and comparability of accounting 
data. As shown earlier, growth rates of factor productivity can be used, although this 
method is highly dependent on the reliability of internal accounting and reporting by the 
countries involved. Two alternative methods will be discussed in this section: technology 
intensity, and output of intellectual property. Although other methods exist, such as 
comparative rates of technology diffusion (see Amman et al., 1977), the two methods 
mentioned above will be used again in Chapters following. 
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6.3.4.1 Technology Intensity 
Among the methods used for assessing the technological environment of a country, 
perhaps the simplest is technology intensity--the number of technology-related items per 
capita (e. g. telephones, TVs, automobiles). Table 6.12 illustrates the respective level 
for each of the COMECON nations, using the UK as a benchmark. 
Although this technique is useful, it is perhaps more indicative of wealth, rather than 
technological advancement. For instance, the inhabitants of an oil-rich Kazakhstan, 
which is attracting a great deal of foreign investment, may be able to afford more 
televisions than, say, the inhabitants of Bulgaria. This says nothing, however, of the 
respective technological capabilities of the country's indigenous industries. 
Table 6.12 Comparative Living Standards in Central/Eastern Europe 
Country Cars per 
1000 
Telephones' 
per 1000 
TVs per 
1000 
Daily 
calories per 
capita 
Life 
expectancy 
Bulgaria 120 140 191 2855 73 
Czech/Slov. 173 240 281 3448 72 
Hungary 156 152 402 3569 71 
Poland 120 122 263 3336 72 
Romania 11 130 . 166 3373 71 
UK 403 524 434 3260 66 
Source: World Bank Yearbook (1990), in Dobosiewicz, Z. (1992) Foreign Investment in Eastern Europe. 
Routledge. Statistical Appendix. 
A better method of illustrating technology intensity, is the per-capita consumption of 
products produced with relatively more advanced processes. Table 6.13 illustrates the 
position of the FSU in relation to the USA in terms of commodity intensity. The Soviet 
Union made significant gains in technologies such as 02 steel production, plastics and 
synthetics output, and especially in the production of numerically controlled machines. 
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However the overall East-West technology gap remained. More recent figures for 
specific chemical products are presented in Chapter Seven. 
Table 6.13 Commodity Intensity and Technological Change 
USSR USA 
Item 1960 1973 1960 1973 
Electricity consumed per person in 7.8 13.26 20.33 32.53 
Industry and Construction, ('000 kwh) 
Nuclear Power, share of total electricity . 31 1.27 . 
32 4.29 
output (%) 
02 steel, share of total steel 3.8 21.28 3.4 55.44 
output (%) 
Continuously cast steel, share of total 1.3 5.33 0.8 n. a 
output (%) 
Metal-forming machine tools, (%) of total 16.2 17.82 23.9 23.9 
stock in machinery and metal-working 
NC machines, share of total metal cutting . 03 1.77 1.14 . 
912 
machine-tool output (%) 
Plastics and Synthetic Resins, per capita 1.46 9.34 6.4 47.31 
output (%) 
Chemical Fibre, all, per capita . 98 3.32 4.28 16.69 
output (kg) 
Synthetic (noncellulose) fibres, per capita . 07 1.15 1.7 2.21 
output (kg) 
Synthetic rubber, per capita 2.1 3.57 8.1 10.53 
output (kg) 
Source: Adapted from Bergson, A. (1989) Planning and Performance in Socialist Economies. Winchester, 
MA: Unwin Hyman. 122-123. (Originally appeared in Amann, R., Cooper, J. and Davies (1977) I]Jg 
Technological Level of Soviet Industry. Yale University Press. ) 
6.3.4.2 Output of Intellectual Property 
The COMECON nations' abilities to develop new products and processes have 
historically surpassed that of the developing nations but lagged that of their western 
counterparts (Sobeslavsky and Beazley, 1980). This concept can be illustrated by the 
relative output of intellectual property, in this case patents and inventor's certificates 
(ICs). Inventor's certificates, common in some of the pre-reform Comecon nations, gave 
recognition to the inventor of products, processes, etc., however the property rights 
remained with the inventor's organisation. 
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Table 6.14 
1990 Patents Granted to Comecon Countries 
C 
c 
C 
International Domestic Comecon No. of Countries 
3ULGARIA 248 1,052 73 28 
: ZECH 309 4,142 98 28 
SDR 672 7,532 149 29 
-iU NGARY 1,588 1,205 309 49 
'GLAND 144 3,242 77 21 
ROMANIA 10 1,295 5 7 
SOVIET UNION 1,891 83,486 636 43 
3REECE 49 62 16 
^URKEY 0 49 0 
GERMANY 57,123 16,625 65 
JK 17,863 4,361 78 
PATENT APPUCATICNS AND PATENTS GRANTED BY IPC UNIT (CHEMICALS 
12 13 14 15 16 TOTAL 
XX TOT XX TOT XX TOT XX TOT XX TOT DOMESTIC OTHER CAT C 
BULGARIA N Appications 11 19 2 65 2 9 9 12 1 10 25 90 115 
Granted 3 12 1 52 4 1 7 9 5 79 84 
IC ApFiications 108 136 111 115 48 48 45 46 36 40 348 37 385 
Granted 66 73 84 85 49 53 23 25 47 49 269 16 285 
CZECH N Appications 27 107 6 397 3 134 9 63 6 59 51 709 760 
Granted 1 39 224 37 1 30 15 2 343 345 
IC Appications 269 300 308 325 122 123 180 183 116 122 995 58 1053 
Granted 252 263 301 312 161 165 134 136 105 108 953 31 984 
EG N Appications 251 386 324 816 108 225 153 235 107 165 943 884 1827 
Granted 325 364 434 609 171 187 181 200 181 208 1292 276 1568 
IC N/A 
HUNG N Appications 138 189 156 934 34 126 58 95 48 125 434 1035 1469 
Granted 79 107 127 841 39 65 41 59 25 106 311 867 1178 
IC 
. 
N/A 
POL N Appicatons 267 335 193 541 146 237 165 215 36 72 807 593 1400 
Granted 161 164 288 354 108 113 236 245 34 41 827 90 917 
IC N/A 
ROMANIA N Appications 114 134 144 199 96 103 106 114 38 45 498 97 595 
Granted 52 67 82 137 58 66 67 72 29 34 288 88 376 
IC N/A 
USSR N Applications 84 196 5 606 14 186 30 103 19 119 152 1058 1210 
Granted 1 35 314 17 3 25 26 4 413 417 
IC Appications 4054 4055 1896 1900 1069 1070 1683 1684 1325 1325 10027 7 10034 
Granted 3191 3192 2027 2033 812 815 1467 1468 1040 1043 8537 14 8551 
N= PATENTS IC = INVENTOR'S CERTIFICATES (see text for explanation) 
N/A = Not app icade, inventor's certificates not used in these countries 
SOURCE: INDUSTRIAL PROPERTY STATISTICS 1990 PART ONE: PATENTS 
WORLD INTELLECTUAL PROPERTY ORGANIZATION, GENEVA 1992 
ISBN 92-805-0393-6 
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The inventor could acquire a patent (and therefore property rights) for the invention, by 
paying a registration fee. As this fee represented a significant proportion of the inventor's 
salary, inventor's certificates were usually taken. 
As shown in Table 6.14 there is a substantial technology gap when measured in terms of 
output of intellectual property. Hungary, because of its New Economic Policy (NEP) and 
resultant head-start in free market reforms, is shown to be the most Westward looking of 
the former Comecon nations, as reflected by its international patent registrations. 
6.3.4.3 Technology Ladder 
Stobaugh (1984) presents a'technology ladder' (Figure 6.6) which is useful in 
characterising the R&D capabilities of any economy. At the lowest level, a country must 
import all new products and processes. As a country's economy matures, it moves 
through various stages of R&D competence until it is an exporter of new processes for 
new products. The model is conceptually useful in that it relates specific instances of 
R&D capabilities to economic development. First World nations would appear at the top 
of the ladder, with Third, Fourth and Fifth world nations at the bottom. Applying the 
model specifically to the Second world (Comecon), however, is difficult as there are 
numerous examples where these countries have exported a proprietary technology to 
another country (often African, Middle Eastern, or other Comecon nation). 
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Figure 6.6 
TECHNOLOGY LADDER OF NATIONS IN 
RELATION TO `WORLD CLASSIFICATION' 
Exports technology for new 
products and processes 
Develops technology for new 
products and processes 
(domestic use) 
Exports new processes 
Develops new processes for 
local use 
Exports modified processes 
Modifies processes for local use 
Imports processes for local use 
Based on Stobaugh (1984) and Staede (1978, ' 
FIRST WORLD 
SECOND WORLD 
THIRD WORLD 
FOURTH WORLD 
FIFTH WORLD 
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Although some of the Comecon nations were able to achieve respectable gains in specific 
technologies, e. g. pipeline manufacture, in nuclear science and in space technology, 
because the main components of capitalism (ownership of assets, financial rewards for 
risk, innovation and investment) were not allowed to function 
freely, the command 
system has proven very ineffective in filling consumer demand and commercialising 
scientific and technological breakthroughs. 
6.4 Risk Analysis 
Managers confront two fundamental sets of risks and opportunities: economic and 
political. The economic set relates to the firm's need to determine what goods and 
services it can produce most competitively within and across national borders. The 
political set stems from a corresponding need to cope with the economic policy objectives 
of nation-states (Chakravarthy and Perlmutter, 1985). This section discusses aspects of 
both economic and political risk for businesses operating, or planning to operate in the 
FSU and/or the CEECs. 
6.4.1 Political Risk 
Political risk, generally defined as home or host government intervention in international 
business activities, is, and will remain, a strategic issue for firms engaged in international 
markets (Ring et al., 1991). Political risk is an issue whenever there are un-anticipated 
changes in the political environment that interfere with managerial autonomy or the 
ability of the firm to carry out its objectives. High levels of political instability normally 
mean high levels of risk (Vernon, 1991). In the case of many sub-regions in the FSU and 
CEECs, Western firms will find the cost of political uncertainty extremely high. 
There are a number of methods for assessing political risk, and many large companies use 
their own assessment system. For example, Siemens AG describes a country's political 
and economic risk on a scale of one to five, with a one indicating the least risk. No central 
or Eastern European country has earned Siemens' top grade, although Hungary, Czech 
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Republic and Slovenia have made number 3, or "marginal risk". Among those that 
Siemens rated at number 5, or most risky are: Russia, Ukraine, Bulgaria., Romania and 
Croatia (Roth, 1994). Another rating system, used by the Vienna Institute for 
Comparative Economic Studies, again uses a semantic differential scale, this time with 10 
points. The institute groups the Czech Republic, Hungary, Poland, Slovakia and Slovenia 
at 5 points; Bulgaria and Romania receive a score of 7 points (Roth, 1994). 
A recent investigation (Mueller et al., 1994) into the assessment of risk in the FSU and 
CEECs has identified internal (to the country) and external variables which may influence 
the amount of political risk in a country. Important internal variables affecting political 
risk in the CEECs and FSU include rising nationalism, border disputes, and ethnic unrest 
while the chief external factors are co-operation agreements or alliances built with foreign 
governments. 
6.4.1.1 Nationalism 
"Although shifts in political parties and government philosophies may 
cause instability and changes in government-business relations, the wave 
of intensive economic nationalism that exists may prove to be the most 
critical political factor affecting international business" (Catedra, 1993). 
Currently, the establishment of sovereignty in the CEEC and FSU nations is being 
paralleled by growing ethnic nationalism and anti-Russian sentiment. Failure to 
recognise this trend poses a serious threat to Western businesses wishing to enter the 
region. Because of the high degree of trade inter-dependency of the individual 
economies, a growth in nationalism is especially hazardous for foreign investment. No 
republic is immune from the impending economic hardships and, therefore, protectionism 
is likely to be widespread. National chauvinism will also make the resolution of border 
conflicts difficult. Nationalism, in many cases unsophisticated, intolerant and 
chauvinistic, will replace communism as the ruling ideology (Smith, 1992). 
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In the Caucasian Republics, the political risks overshadow all other factors. National 
rivalries and tensions within this region are centuries old and religion-based. Rising 
nationalism has made the region particularly unstable, and in many ways, the Caucasian 
situation mirrors the situation in the former Yugoslavia. While the other Balkan nations 
have not succumbed to such extremes, the potential for serious problems remains. In 
Central Asia, the Baltics and the 'Russian Rim', there is an upsurge in nationalism and 
anti-Russian sentiment, which though severe, is not as great as in the other republics. 
6.4.1.2 Border Disputes 
Much of the political risk in the CEECs and FSU stems from the present border disputes 
between the individual FSU and CEEC nations. There are estimated to be approximately 
162 border disputes in the former Soviet Union (Smith, 1992), and there are border 
conflicts in most of the CEECs as well. The majority of the border conflicts occur around 
ethno-territorial borders, with the Balkan and Caucasian Republics being the most 
volatile. 
Many of the FSU countries have a 50 year agreement not to dispute current borders as 
long as a confederation of states remains. However, as nationalism increases, some of the 
borders are being turned into battle lines for people of different ethnic origin and, 
consequently, pose a serious risk to political stability. 
6.4.1.3 Ethnic make-up 
The Balkans and Caucasia, which are exhibiting the most serious ethnic unrest, are in 
many ways indicative of a worst case scenario for the CEECs and FSU. Historically, the 
Balkans have been unstable, owing to its straddling of the Christian and Islamic divide. 
Most of the ethnic friction within the Balkan countries goes back to Ottoman domination 
and colonisation of the area while one, the naming of the former Yugoslav state 
Macedonia, goes back to the 3rd century BC. 
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The FSU's situation and, to a lesser extent, the CEECs', parallel the Balkans' position. 
The domination, and consequent disintegration of the Ottoman, Tsarist, Hapsburg and 
Soviet Empires have left minority polities in every nation. An aggravating factor is that 
often these minorities were colonisers of the oppressor nation. In times of economic 
hardship, minorities can always be blamed and turned into scapegoats (Ravasz, 1991). 
There are ethnic minorities in every CEEC and FSU nation, with more than 101 ethnic 
minorities living in the FSU alone (Koryakov, 1990). The major ethnic problem in the 
FSU stems from the'russification' of non-Russian republics and the recolonisation by 
Russians of other countries. As a result, there are large ethnic Russian populations in the 
Baltics, Russian Rim, and Central Asian Republics. It is probable, as in the case of the 
Baltics and Central Asia, that ethnic Russians will remain loyal to Russia and will contest 
splits from Russian policy. This may prevent individual republics from gaining 
independence or, even worse, result in armed conflict with Russia. Russia has asserted 
that it will protect the rights, with force if necessary, of Russians living in other 
Republics. 
A similar situation appears in the CEECs, although it is less severe. The demise of the 
Austro-Hungarian Empire left significant Hungarian minorities in many of the countries 
while the collapse of the Ottoman Empire left small but significant numbers of ethnic 
Turks in the Balkans. 
6.4.1.4 Co-operation Agreements and Alliances 
In normal conditions the politics of nations can only be marginally affected by outside 
influences but during periods of great transformation, input from abroad can make all the 
difference (Simes, 1992 p. 74). Thus, with little history or experience of capitalism or 
democracy, the rapidity and scale of transformation from socialism to capitalism will be 
determined, to a great extent, by the international co-operation the region is offered (see 
239 
Process Plant Contractors in the FSU and CEECs 
Table 6.15). Political initiative, in the form of trade alliances and coalitions, is especially 
important for economic growth (Dahlringer and Muhlbacher, 1991 p. 43). 
Table 6.15 Co-Operation Agreements for Sub-Regions 
Westward-looking 
agreements 
Eastward- looking 
agreements 
Nordic EFTA EC Black 
Sea 
Caspian 
Baltics " 
Visegrad-4 " " 
Balkans +1 " " " 
Russia " 
Russian Rim " 
Caucasia " 
Central Asia " 
Source: Mueller, J., Mueller, R. and Colyer, B. (1994) National Culture and Macro-environmental 
Risk in the Former Soviet Union and Central/ Eastern Europe: An Exploratory Study. Occasional 
Paper 13, Leicester Business School. 
All of the FSU and CEEC nations have established co-operation agreements with foreign 
governments. An indication of the direction each country is heading can be seen by 
examining the agreements already made. Those closest to Europe, the Visegrad-4 and 
Baltics, are aspiring to re-integrate with Western Europe while those closest to the Middle 
East (the Central Asian and Caucasian Republics) are seeking similar arrangements with 
Turkey, Iran, Pakistan, and other Middle Eastern countries. 
Economically and culturally, the Balkans may be considered too 'Eastern' for full 
membership in the EC, yet because it is Christian, it is too 'Western' for Easterners. 
Consequently, the Balkan countries are embracing both Eastern and Western strategic 
alliances and co-operation agreements. Because of its relatively unique geographical 
location straddling the European and Asian continents, Russia must also be both pro- 
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Western and pro-Eastern in its outlook. It is, therefore, strengthening strategic alliances 
within both hemispheres. 
6.4.2 Economic Risk 
Since the collapse of communism, each nation has taken its own economic policy path. 
Determining the exact economic risk of each nation is especially difficult for three 
reasons (Wolf, 1992): 
(1) GDP figures do not conform to western standards; 
(2) figures are distorted because of artificial exchange rates, and; 
(3) the burgeoning private (and black market) sectors are not included in 
national accounts. 
Owing to the above factors, estimates of present economic conditions and current 
economic structure may not be the best indicators of economic stability or investment 
risk. According to the IMF, because none of the countries can achieve economic stability 
or growth without capital and technology from outside, foreign investment is seen as the 
key to economic growth (IMF, 1992). The presence of foreign investors is also a good 
indicator of perceived risk and as a gauge of business confidence (CEE, 1992). Western 
firms are understandably reluctant to invest in nations where economic risks are perceived 
to be greater than the potential rewards, i. e. limitations to foreign ownership of assets, 
restrictions on repatriation of profits, differential tax treatment for foreign and domestic 
firms, threat of nationalisation, etc. Foreign investor presence is also, therefore, an 
indication of favourable legislation which provides incentives and protects foreign 
interests. 
6.5 Future of the FSU and CEECs 
The world classification of nations (see Table 6.16) is a useful way of demonstrating the 
relative position of the Comecon nations compared to the rest of the world. They were 
241 
Process Plant Contractors in the FSU and CEECs 
industrialised and well-educated, but economically less well-off in relation to most of the 
industrialised West. 
Table 6.16 World Classification of Nations 
FIRST WORLD Advanced industrialised nations, e. g. Europe, 
North America and Japan 
SECOND WORLD The Central/East European members of Comecon 
THIRD WORLD Nations that need time and technology rather than 
massive foreign aid to build their economies. 
This includes those rich in oil as well as other 
natural resources 
FOURTH WORLD Unlike Third World countries, these economies 
need significant financial help and special 
treatment from industrialised nations 
FIFTH WORLD Has over 200 million inhabitants living in 
poverty, with few known natural resources, who 
survive on subsistence farming or nomadic 
herding 
Source: Staede, R D. (1978) Multinational Corporations and the Changing World 
Economic Order. California Management Review. Winter, p. 7. 
With the cessation of central planning, the second world classification no longer applies 
to some of the CEECs. The central European countries (Hungary, Poland and the Czech 
and Slovak Republics) are rapidly approaching, even surpassing some southern European 
countries, with regards to technological and economic capabilities. Other republics, most 
notably the Asian republics of the former Soviet Union, will need time, technology and 
significant financial and technical assistance from the West to help rebuild their 
economies and develop natural resources. 
6.6 Conclusion 
The Countries which make up the Central and Eastern Europe and the Former Soviet 
Union markets represent a relatively educated population of 380 million with a collective 
gross domestic product of over $1.3 trillion. There is no one single economic/political 
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model which all of the countries are striving to emulate, rather, there is a strong 
resurgence of nationalism as each country seeks to strengthen its national identity by 
undertaking its own programme of reform. For process plant contractors operating in the 
region, it is important to understand both the similarities and differences between the 
countries. Characteristics common to all of the countries during the transitional phase 
include: low productivity, economic recession, inflation (in varying degrees), legacy of 
management by Nomenklatura to overcome, significant industrial overcapacity, and the 
East-West technology gap. As the preceding discussion revealed, some countries, as 
judged by economic performance, have been more successful than others in overcoming 
these problems by, among other things, attracting foreign investment and participation. 
Just as there are similarities between countries in the region, there are also key 
differences. For instance, while some of the countries have successfully taken steps to 
privatise the large state-owned firms, effectively taking capital investment decisions out 
of the state's control, others appear to have no intention of doing so in the near future. 
There are also differences between the countries in the nature of the parties gaining 
political control, which greatly influences governmental attitudes towards privatisation, 
taxation, repatriation of profits, local content regulations, etc.. These, in turn, influence 
the manner in which a contractor must operate. There are also cultural differences which, 
as each country's national identity strengthens, will re-emerge to define each nation's 
underlying philosophy of business. 
In conclusion, the broad macro-environmental analysis performed is extremely useful for 
gaining an understanding of the economies of the FSU and CEECs. The analysis 
emphasised the current volatility stemming from political and economic reforms in the 
transitional economies. Thus, in addition to the three key areas identified in Chapter 
Four, (technical, economic, and administrative), this chapter adds the variables stemming 
from the political and cultural environments. 
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Specific outcomes relating to these areas are then: 
0 increasing productivity of client firms (economic, administrative, technical) 
understanding the differences between countries as reflected in changes in the 
business environment (economic and political) 
recognising to which countries and industry sectors foreign investment capital will be 
attracted (economic, political, cultural) 
The next chapter will narrow the scope of the investigation by focusing on the 
chemical/petrochemical and crude oil refining industries in the target countries which are 
served by Western process plant contractors. 
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CHAPTER SEVEN 
EFFECTS OF FREE MARKET REFORMS 
ON THE FORMER COMECON CHEMICAL INDUSTRIES 
"The collapse (of the Comecon chemical industry) reflects the recessionary phase of 
the restructuring process now underway throughout these economies. At this stage it 
is frankly impossible to make forecasts with any real expectation of accuracy. " 
-- Oxley (1992) 
7.0 Introduction 
Chapter Six presented an overview of the complex and dynamic environment represented 
by the former Comecon countries. This chapter continues the regional emphasis by 
focusing on the chemical, petrochemical and refining industries of the FSU and CEECs. 
Plant and pipeline locations, capacities, technologies employed and output are all 
reviewed to gain a richer understanding of potential client needs. The effects of the 
break-up of Comecon are reviewed in terms of pre-revolution cross-border feedstock and 
petrochemical delivery agreements. A brief discussion of commodity intensity-of-use 
serves to highlight the east-west gap in consumption of the downstream petrochemical 
products, indicating the market potential for the region. 
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The chapter then briefly discusses the chemical, petrochemical and refining industries of 
five countries, the Russian Federation, Poland, Romania, and the Czech and Slovak 
Republics. While some statistical information on Bulgaria is also included, and some 
Bulgarian managers were interviewed, a survey of Bulgarian client firms was not 
performed because of time constraints. Although all of the countries possess substantial 
chemical productive capacity, because of the split of Czechoslovakia into two separate 
republics, it was deemed to be especially appropriate for a more in-depth case study. The 
results of the interviews conducted in the Czech Republic are presented separately in the 
first part of Chapter Eight. 
Several comprehensive surveys have investigated the pre-reform (Alperowicz and Cox, 
1986) and post-reform (Baker, 1992) structure and output of the chemical industry in the 
region. Statistical data can also be found in Comecon Data (1988) and in the Statistical 
Yearbooks published by each country's central statistical office. Additionally, a number 
of Western consulting firms and industry analysts (e. g. Arthur D. Little, Arthur 
Anderson, PlanEcon, Chem Systems, European Chemical News, etc. ) are continually 
monitoring and analysing events in the former Comecon chemical industry. These 
studies range from industry-macro competitiveness appraisals, to studies on enterprise 
valuation and strategic planning, to individual project feasibility studies. 
The following sections investigate the structure and output of the chemical industries of 
the FSU and CEECs. Specific chapter objectives are: 
to continue the investigation into the rationale for the central planner's 
decisions to invest in the plants which were constructed during the communist 
regime; 
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2. to investigate the changing structure and output of the region's chemical 
industry; 
3. to determine the main problems of chemical industry brought about by the 
legacy of central planning, reforms and privatisation, and how these forces 
influence the capital investment decision making process of the new strategic 
planners in the industry. 
7.1 Contribution/Limitations of Chemical Industry Analysis 
A summary of production capacities and output of selected chemicals can be found in 
Appendix 6. Table 7.1 illustrates the overall picture within the Comecon chemical 
industry in the years immediately preceding and following reform. While the recession 
has not hit all industries with equal force, it can be seen that overall chemical output in all 
of the countries has declined dramatically since reforms were initiated in 1989. 
Table 7.1 Production in CEEC and FSU Chemicals (% change year on year) 
1991 1990 1989 1988 
East Europe 
All industry -19.1 -14.7 -0.5 2.8 
Bulgaria 
All industry -27.8 -14.1 2.2 5.1 
Chemicals -34.3 -25.5 3.8 5.8 
Czechoslovakia 
All industry -21.0 -3.7 0.8 2.1 
Chemicals -20.0 -8.4 0.7 2.1 
Hungary 
All industry -21.5 -5.0 -2.5 -0.3 
Chemicals -16.5 -5.4 -3.1 1.3 
Poland 
All industry -11.9 -23.3 -0.5 5.3 
Chemicals -13.5 -25.0 2.6 6.4 
Romania 
All industry -18.7 -19.8 -2.1 3.1 
Chemicals -25.0 -32.5 -3.1 3.2 
FSU 
All industry -7.8 -1.2 1.7 3.9 
Chemicals -10.1 -0.9 1.4 3.8 
Source: C&EN (1992) Foreign Chemical Industries--Eastern Europe, Chemical & 
Engineering News, 70,26,72-73. 
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The demand for a process plant contractor's services is ultimately derived from the 
demand for the client firm's chemical output. An investigation into the structure and 
output of the chemical industry of the countries of Central and Eastern Europe and the 
former Soviet Union should thus yield an insight into the extent and nature of the future 
demand for contractor services. With overall chemical output in the region in decline, 
the questions, "which firms in the industry will survive? ", and "what types of investment 
projects involving contractors might be initiated? " must be asked. These questions are of 
paramount importance to process plant contractors as they formulate corporate-level 
strategies, i. e., as they decide in which product/process technologies they should compete. 
Some contractors employ statistical models to help analyse the client company's needs. 
For example, the PIMS linear programming system of Bechtel Limited can be used to 
select the optimal flow diagram for an oil refinery (Dem'yenko, 1993). National or 
regional input-output analysis (discussed briefly Chapter 5) is another tool which can be 
used to help forecast additional capacity requirements in the industry. Such analysis, 
assisted by linear programming techniques, has already been conducted for the 
petrochemical industries of a number of countries (see e. g. Sayer et. al, 1988; Al-Fadli 
et. al., 1988; Jimenez et. al., 1982). The outcomes of these studies are of interest to 
strategic planners in the industry, to providers of project finance, and to process plant 
contractors. These studies are specifically designed to: 
1. Predict the products, necessary processing techniques, and the production capacities 
needed to meet local demand. 
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2. Examine the effect on the optimum suggested petrochemical industry where the 
objective is to (a) minimize production costs, and (b) maximize profits. 
3. Carry out sensitivity analysis to find the impact on the industry of such factors as 
fluctuations in (a) feedstock prices, (b) labour costs, (c) shortage of feedstock supply, (d) 
required return on investment, and (e) local demand. 
In the CEECs and FSU, a number of conditions contribute to limit the effectiveness of 
such econometric models during the time of transition: First, the CEECs and FSU are no 
longer isolated markets. While input-output models had been used by the central planners 
prior to reform, the opening up of two-way cross border trade in all economic sectors 
complicates the planning process, i. e., consumption and sourcing can no longer be 
controlled by the central planners. Second, East-West chemicals trade has also been 
facilitated, and the analysis concerning new capacity decisions must include not only 
existing capacities in the former Comecon nations but also in Western Europe and in the 
rest of the world as well. Thus, for contractors trying to decide in which product/process 
technologies to invest for use in the CEECs and FSU, a global/macro approach is more 
appropriate. Third, the region is now just coming out of a recession. Actual post-reform 
growth has been much lower than expected, and levels of output (GDP) are not expected 
to reach pre-reform levels until the end of this decade. Fourth, it is also apparent that 
consumption patterns are shifting: industry analysts have claimed that it is impossible to 
forecast with any degree of accuracy the speed and direction of these shifts. Finally, not 
only have intra-Comecon cross-border chemicals trade agreements dissolved, the break- 
up of the state-owned chemicals firms has also `externalised' formerly intra-firm 
transactions. 
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Although all of these conditions limit the current effectiveness of input-output analysis, 
the sensitivity analysis contained in the description of the linear programming technique 
mentioned above could still prove to be a useful tool, provided the model inputs were 
available and reliable. An attempt was therefore made to apply a linear programming 
model to the Czech petrochemical industry. 
The inputs required to apply such a model are: current capacities of each chemical, 
production cost of each process, current price of each chemical, current demand for each 
chemical, and the input/output coefficient which reflects the production / consumption of 
each chemical in further processing. 
Although several visits to the Czech Republic were devoted to acquiring this 
information, attempts to acquire accurate figures on capacity and processing parameters 
were unsuccessful. Ministry of Industry officials said they could not release such figures 
because the firms were in the sensitive stages of privatisation, and the chemical firms said 
they could not release capacity figures because it was still forbidden by the Ministry of 
Industry. External prices of some factor inputs (feedstock, energy and labour) were 
possible to obtain. Many of the chemical plants, however, generate their own electricity, 
and although the internal transfer price of electricity was available from one firm 
(Kaucuk, Kralupy) it was not definite that they would continue internal generation of 
power. An electronic database containing the output of virtually all large manufacturing 
firms in the Czech Republic was obtained for the years 1990 and 1991, however it was 
discovered later that the ex-ministry official who provided it had done so without the 
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ministry's approval, and it was requested that the information contained therein not be 
published. , 
For these reasons, a statistical (input-output) analysis of the industry is not considered 
feasible at this time. It is, therefore, not the purpose of this investigation to make accurate 
statistically based forecasts of future demands for East European and FSU chemicals and 
to prescribe corporate-level strategies for process plant contractors. This investigation 
does not seek primarily to answer the question for contractors: "in which 
products/technologies should we decide to compete? ". The primary purpose of this 
investigation, as outlined in Chapter One, is to identify and discuss the variables which 
are considered important for contractors' competitive strategy formulation, i. e., it seeks to 
answer the question, "given the products/technologies in which we compete, how do we 
induce the client to select us over our competitors? " 
7.2 The Chemical Industry and Comecon 
Comecon was established in 1949 primarily to co-ordinate the development of its 
individual members' economies and to rationalise production by means of specialisation 
(discussed in Chapter Six). Throughout its 40 year existence, economic integration 
proceeded at a much slower pace than had been anticipated. An economic summit held in 
1971 established the Comprehensive Economic Co-operation and Integration Programme 
aimed at speeding up integration among the member states. A 1976 conference in Berlin 
established a 15 year scheme for co-operation in five specific industrial areas: energy and 
raw materials, machinery production, transport, food, and consumer goods. These 
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programmes were not particularly successful at integrating the investment and production 
results of the member states. In 1984, the multi-lateral integration strategy was 
abandoned, and replaced in 1985 by a system of bi-lateral co-operation agreements. 
While the attempts of Comecon to integrate its members' economies are generally viewed 
to have been ineffective, results in the chemical industry are evident. The Comecon 
Standing Commission for the Chemical Industry was established (in 1956) to strengthen 
economic relations in chemicals, and to organise scientific, technical and economic co- 
operation among member states. The first task of the Standing Commission was to 
organise co-operation among Comecon members as they attempted to modernise their 
petrochemical industries. 
7.2.1 Co-operation in Construction of Oil, Gas and Olefin Pipelines 
One of the first steps in co-ordinating capital investment decisions in the chemical 
industries of the Comecon nations was the construction of a network of cross-border 
feedstock and product pipelines. Without the supply of Soviet crude oil and natural gas, it 
is unlikely that the petrochemical industries of the CEECs would have developed to the 
extent that they did. 
The maps found in Appendix 7 illustrate the network of oil, gas and olefin pipelines 
constructed in the decades following the `chemicalisation decree' announced by Stalin in 
the 1950s. As these series of maps illustrate, petrochemical plants in the former Comecon 
countries were located along the main pipelines which delivered the main petrochemical 
feedstock in the form of Soviet crude oil and natural gas. 
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7.2.1.1 Oil Pipelines 
One of the first visible outcomes of Comecon's efforts in the chemical industry was the 
Druzhba ('Friendship') pipeline (completed in 1964), which provided a continuous supply 
of crude oil to petrochemical complexes in the former GDR, Hungary, Czechoslovakia, 
and Poland. A second pipeline was commissioned alongside the Druzhba pipeline in 
1975, bringing the capacity of the 5,500 km long pipeline to 50-60 million tonnes/year. 
An agreement between Hungary, (the former) Yugoslavia, and Czechoslovakia was 
reached in 1974 to construct a second oil pipeline (the Adria), from Omisalj on the 
Yugoslav island of Krk to transport middle eastern crude oil to refineries in the three 
countries. The Adria pipeline runs from Rijeka to Sisak, where it divides in two. From 
there, one branch runs north to Lendava and then on to the Szazhalombatta refinery in 
Hungary. There it connects with the Druzhba pipeline and runs on to Tupa in Slovakia. 
The second branch (in former Yugoslav territory) runs east from Sisak to Bosanski Brod 
and Novi Sad, and on to the refinery at Pancevo. The Adria pipeline, completed in 1980 
with a capacity of 24 million tonnes per year, has functioned technically according to 
plan. As a result of the dispute between the Serbs and the Croats, however, the Adria 
pipeline running from the Adriatic coast to Hungary closed on September 16,1991. This 
dispute has forced both Hungary and Czechoslovakia to look elsewhere for oil supplies to 
augment the crude imported from the FSU. 
7.2.1.2 Natural Gas Pipelines 
The first pipeline supplying Eastern and Central Europe with Soviet gas was completed in 
the 1940s, connecting the gas deposits at Khodnovichi with the chemical plant at Pulawy, 
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Poland and with the Polish cities of Lublin, Warsaw and Wloclawek. A second Soviet- 
Polish gas pipeline was completed in 1974 (connecting Volkovysk to Bialystock) and a 
third in 1985 (connecting Kobrin with Warsaw). 
The Bratstvo ('Brotherhood') pipeline began delivering Soviet natural gas to 
Czechoslovakian chemical plants in 1964. In 1973, this pipeline also began delivering 
Soviet natural gas to Austria, Germany, Italy and France. In lieu of transit fees for the use 
of the pipeline, Czechoslovakia receives a proportional amount of free natural gas. 
Bulgaria and Hungary started receiving Soviet natural gas in 1974 and 1975 respectively. 
Bulgaria is connected by a 900 km pipeline running from the Shebelinka fields in the 
Ukraine with chemical plants at Devnia, Stara Zagora, Burgas and Dimitrovgrad. The 
Hungarian petrochemical plants at Lenivaros and Budapest both receive natural gas from 
a branch of the Bratsvo pipeline. 
In 1979, the Soyuz ('Union') pipeline, stretching from the Orenburg gas fields in the Urals 
to the Czech border at Uzhgorod, started delivering 15.5 billion cubic metres of natural 
gas to the CEECs. A second pipeline, Progress, connecting Uzhgorod with the Yamburg 
gas fields in Western Siberia (4,605 km), can deliver up to 22 billion cubic metres of gas 
per year to the countries of Central and Eastern Europe. 
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7.2.1.3 Product Pipelines 
Comecon was also responsible for the co-ordination and delivery of a number of product 
pipelines. The Complex Programme for the Further Deepening of Socialist Economic 
Integration was adopted at a meeting of Comecon in 1971, with the aim of co-ordinating 
the construction of large, olefin-based petrochemical complexes and securing deliveries of 
ethylene and propylene (Alperowicz and Cox, 1986). A number of cross-border olefin 
(ethylene and propylene) pipelines resulted from these efforts at industrial co-operation: 
between Litvinov (Czech) and Boehlen (DDR); between Leninvaros (Hungary) and 
Kalush (FSU); and between Pancevo (Yugoslavia) and Timisoara (Romania). There have 
been constructed a number of other product pipelines connecting petrochemical 
complexes within each country as well. 
7.2.2 Co-operation in Research and Development 
Another objective of Comecon was to co-ordinate specialisation, R&D, and expansion in 
selected chemical areas through the formation of a number of multinational agencies (see 
Table 7.2). Although these agencies were originally set up to co-ordinate production and 
trade on a multi-lateral basis, this policy was officially abandoned in favour of the bi- 
lateral system adopted in 1985. A brief description of some of the main plants which were 
completed as multinational co-operation projects is included below. 
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Table 7.2 Specialisation Agencies in Comecon 
Interkhim f Synthetic dyes, additives and intermediates 
............................................................................................. Interknimvolokno Man-made fibres 
................................................................................................................................... Domochim Consumer/household chemicals 
............................................................................................................................................................................................... Assofoto I Photochemicals 
...... .... . ....... .... ............ ...................... ...................... ........ ... ..................... ........ ........... ............ ....... . ... .... .......... . ..... . ...... ....... ...... ......... ...... .... Internefteproduct Oil refining, catalytic crackers, specialised oil products, 
lubricants and additives 
.........................................;................................................................................................................................... Working group on Covered 95% of medicines used in Comecon Trade 
Pharmaceuticals 
Source: Alperowicz, N. and Cox, Tony. (1986) 
industry 1986-90. Chemicon Surveys, Ltd. 
Interkhim, based in the former DDR, attempted to co-ordinate developments in small- 
tonnage chemicals, such as dyes, additives, agrochemicals and intermediates. Interkhim 
was responsible for the co-ordination of production of over 900 low-volume chemical 
products. Among the main achievements of Interkhim's influence on the capital 
investment programmes in the Comecon chemical industry was the construction of two 
rubber chemicals plants at Bratislava and Duslo Sala (both in Slovakia). Output from 
these plants supplied customers in all of the Comecon nations. 
Interkhimvolokno, founded in Bucharest in 1974, co-ordinated specialisation and research 
in man-made fibres. Results of the multi-lateral agreements initiated by 
Interkhimvolokno were: Bulgaria specialising in viscose fibres; Czechoslovakia 
specialising in polypropylene; Hungary specialising in acrylics; Poland specialising in 
polyester fibres; Romania specialising in polyester filament for sewing thread and 
texturised polyester filament; and the FSU specialising in cellulose diacetate textile 
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filament and PVC fibre. These specialisation agreements contributed to the construction 
of new plants/upgrades/expansions in each of the countries. 
Domochim was an agency set up to co-ordinate production and trade in household 
chemicals between the former DDR and Soviet Union. Although the principal partners, 
Chemiekombinat Bitterfield (DDR), Kombinat Lacke und Farben (DDR), Soyuzbytkhim 
(FSU) and Soyuzkraska (FSU) all had manufacturing capacity, the agreement was 
responsible for the construction of a new chemical plant in Krakow (Poland). This new 
plant was to manufacture detergents, aerosols and cosmetics for distribution in the other 
Comecon nations. 
Interneftproduct was the organisation responsible for the co-ordination of research in oil 
refining, the design of catalytic crackers, energy reduction in refining, and the 
development of specialised oil products (lubricants, additives, and catalysts). The most 
notable new plant constructed as a result of co-operation among the Comecon nations 
under the banner of Interneftproduct was a 20,000 tonne per year catalytic cracker in the 
FSU in the 1980s. 
7.2.3 Specialisation in Chemicals Production 
Although multi-lateral investment projects were the exception rather than the rule in pre- 
reform Comecon, these international agencies did have some impact on the capital 
investment decision making process within each country, resulting in a degree of 
specialisation in the Chemical industry, as Table 7.3 illustrates. 
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Table 7.3 Pre-Reform Chemical Specialisat ions of East European Count ries 
Bulgaria Hungary Poland DDR Romania Czechoslovakia 
Ammonia 
Sulphuric acid 
Sodium Carbonate " f " 
Caustic Soda f " " 
Ethylene f f " 
Propylene f f f f f " 
Caprolactam " 
Benzene " 
Xylenes f " 
Phenol f f " 
Methanol " 
Butanol f f f. 
N fertilisers f f " 
K fertilisers " 
P fertilisers 
Crop Protection f " 
Cellulose fibres f " " 
Synthetic fibres f " " 
Plastics (total) f f " " 
Polyethylene 
Polystyrene f f f " 
Chlorine " " " " " 
Paints 
Gases 
Soaps 
Detergents " 
Colours " f " 
Greater than 10 % of East European production " 
Greater than 10% of USSR production 
For all products, the USSR represents over 50% of all East 
European production, except for polymers 
Source: Precepta, in Leblond, D (1990) Western Firms Rethink Strategyfor East Europe, European 
Chemical News, July 9,11-12. 
7.2.4 Intra-bloc Chemical Trade 
The most significant aspect of intra-Comecon trade was the flow of raw materials from 
the FSU to the CEECs. The Soviet Union supplied approximately 75% of the European 
Comecon members' consumption of oil and oil products, virtually all of their gas, and 96 
percent of their coal. This flow of raw materials from the main country in an `empire' to 
its `colonies' is virtually unique in the history of mankind. Normally, colonies supply the 
mother country with raw materials for processing, and are expected to purchase the 
finished goods in return. In the case of Comecon, petrochemical and energy feedstocks 
were supplied to the CEECs in return for a wide range of manufactured goods. 
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IL 
Within the European members of Comecon, trade in chemicals accounted for a significant 
proportion of intra-Comecon trade, and the specialisation agencies identified in Section 
7.2.2 were responsible for approximately one-third of the intra-bloc trade in chemicals 
(Alperowicz and Cox, 1986). Because the agreements set up by the specialisation 
agencies were usually long-term in nature, the collapse of Comecon resulted in a number 
of unfulfilled contracts and bad debts. 
7.3 Investment Planning and Decision Making Under the Soviet System 
The fact that the central planners used econometric tools such as input-output analysis to 
assist in the planning of required production targets, and therefore, capital investment 
requirements was introduced in Chapter Six. Input-output analysis can be an effective 
tool in strategic decision-making; a number of Fortune 500 companies use econometric 
techniques such as input-output analysis in their own strategic planning process. As was 
concluded in Chapter 6 the problem is not that the Comecon nations were centrally 
planned, the problem was that either the plans were poorly formulated (ineffective), or 
poorly implemented (inefficient). 
Figure 7.1 illustrates the input-output paradigm as viewed from the Soviet chemical 
industry in the 1960s. The main problems which impede the useful application of a 
similar input-output model to any or all of the Comecon nations in this time of transition 
is that (1) they are no longer closed economies, so the data used in models constructed 
pre-reform are no longer valid; (2) their economies were misdeveloped, i. e., productive 
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resources were misallocated, and free market forces have not yet completed the economic 
reallocation process. The second of these two reasons will be investigated further. 
7.3.1 Misallocation of Resources 
Although input-output analysis was used to assist in planning, inherent faults in the Soviet 
system stemming from ideological impracticalities prohibited its effective 
implementation. The main characteristics of the centrally planned economies which 
influenced the import of capital investment goods such as new chemical plant and 
equipment are: autarky (economic self sufficiency) of the centrally planned economies, 
irrational internal cost and price structures, and state controlled trading (see e. g. Hill, 
1978). These are discussed briefly below. 
7.3.1.1 Economic Self-Sufficiency of the Centrally Planned Economies 
The central planners realised that to prevent additional complications in the allocation of 
intermediate products, it was necessary to limit dependence of the domestic economy on 
foreign supplies. Self-sufficiency was also desirable for reasons of military security, and 
for government protection of nationalised industries. Not only were the central planners 
dedicated to regional autarky, but to organisational autarky as well. The desire to achieve 
a high degree of economic self-sufficiency within has led to a number of allocative 
inefficiencies, including over-manning and under-utilised assets. 
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This devotion to organisational self-sufficiency can also be a burden to general managers. 
Employee support facilities are common in many Western firms, however not usually to 
the extent found in the FSU and CEEC industrial towns. According to Kondakov (1993): 
"All enterprises and organisations in the (petroleum) industry have an adequately 
developed industrial and social infrastructure: power, transportation, water supply 
and treatment works, departmental housing stock, in-plant facilities for public 
dining, children's institutions, and urban and sub-urban relaxation facilities for 
workers. " 
These facilities often include virtually all housing for the employees and their families, 
shops, movie theatres, recreational parks, etc. It was not uncommon for virtually the 
entire working population of the local communities to be employed by one large chemical 
firm (or other industrial organisation). 
7.3.1.2 Irrational Internal Cost and Price Structures 
These were caused by extensive use of differential sales taxes and subsidies to implement 
policies and plans. These included the failure to account fully for rent, interest and 
depreciation in cost accounting, and the insensitivity of prices to forces of supply and 
demand. 
Although feasibility studies were frequently carried out in the pre-reform chemical 
industries, there was a tendency to undervalue them, as they were not considered 
`productive'. These studies were frequently carried out by the ministry, and were 
distorted by socialist ideology and preoccupation with investment-led growth in output. 
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Plant locations were also often not based on sound economic principles and transportation 
targets were also volume-led, so there was little incentive to decrease transport costst8 
7.3.1.3 State Controlled Trading 
Foreign trade was recognised to be a necessary evil, i. e., exports were used only as a 
means to finance imports of necessary capital equipment. Foreign trade was also 
controlled by import and export quotas--if trade imbalance with any one country were too 
great, that country's products could be excluded until the balance of trade improved. This 
was found to be an especially influential variable in the pre-qualification of contractors. 
For instance, if a CEE country had a severe trade imbalance with a particular Western 
country, then that Western country's contractors might not be invited to tender a bid for a 
project. This important point is discussed further in Chapter Eight. 
7.3.2 Plant Location Decision Making 
The official list of Soviet `principles of location of productive forces', as discussed in 
Dyker (1992: 153) reads as follows (see also Hill, 1978): 
Location of enterprises as near as possible to raw material sources and 
centres of consumption. 
2. Even distribution of economic activity throughout the country. 
Rational division of labour between economic regions, and complex 
development of the economy of each region. 
4. Raising of the economic and cultural level of all backward national 
areas to that of the most advanced. 
5. Elimination of the distinction between town and country. 
18 Volume-led transportation targets means that transport managers were evaluated on total output (volume 
or tonnage of material transported, and distance material was transported), not on transport cost. 
269 
Process Plant Contractors in the FSU and CEECs 
6. Strengthening of the defence capacity of the country. 
7. International division of labour within the socialist bloc. 
Of these seven principles, the only one which can be interpreted as espousing sound 
`capitalist' plant location decision making techniques is the first. Once demand has been 
forecast, the problem of deciding where a particular plant should be located to minimise 
transportation costs can be solved using quantitative techniques such as a transportation 
linear programming model. The remaining six plant location principles are clearly 
politically (socialist) motivated location criteria, and if followed, could easily lead to 
uneconomic plant location decisions (potential loss of economies of scale). 
The next three sections of this chapter are devoted to presenting a brief overview of 
selected sectors within several of the former Comecon nations. Specifically, the oil 
refining sector of the FSU and the chemical industries of Poland, Romania, and the 
former Czechoslovakia will be discussed. 
7.4 The Oil Refining Industry of the Former Soviet Union 
It was shown in Chapter 6 that the Soviet economy had grown chiefly by a Stalinist 
augmentation of inputs--more labour, more machines, more natural resources depleted-- 
without the market forces to guide their efficient utilisation. By the time Mikhail 
Gorbachov came to appreciate the exhaustability of these inputs, the efficiency of Soviet 
labour and capital had fallen to less than half the level of 1928, the starting year of the 
five year plans (Kaser, 1993). Brezhnev had kept the economy moving through imports 
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of food and technology, financed almost exclusively (80%) through exports of energy (oil 
and natural gas). However the decline in world oil prices hit the Soviet system with 
extreme force; by 1991 (the last year of the Soviet State) Russian earnings from oil and 
gas were down to 31 percent of exports (Kaser, 1993). 
The output of Russian oil has continued to decline in the years since the collapse of the 
Soviet Union. From its high of 552 million tonnes in 1989, extraction was down to 393 
million tonnes in 1992 and approximately 350 million tonnes in 1993 (Kaser, 1993). 
Similarly, processing of crude oil has been declining as well, causing a threat to the 
downstream petrochemical industries which depend on crude oil and its fractions as a 
feedstock. The following sections briefly address some of the problems in the FSU oil 
refining industry, and the implications to process plant contractors. Primary consideration 
is given to the largest oil producer/refiner in the FSU, the Russian Federation. For a 
review of the oil industries of the other FSU republics, see e. g. Parriaud (1993). 
7.4.1 The Oil Industry in the FSU: Centrally planned but functionally segmented 
The pre-reform structure of the oil industry in the FSU, while centrally planned, had 
virtually no integration between the functions of exploration and production, pipeline 
transport, refining, distribution and marketing. According to Barrett (1993) a senior 
consultant at Arthur D. Little, making the transformation from rigid centralisation to 
vertical integration is one of the keys for firms in the oil industry in the FSU. 
Although the old structure has formally been dissolved, it is not yet clear what the new 
structure will be. Table 7.4 outlines the main functional organisations in the oil industry 
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For example, Figure 7.2 shows that the Russian Government plans to retain 45% of 
LUKoil, YUKOS, and Surgutneft. These three firms have a combined productive capacity 
of approximately 140 million tonnes per year for crude oil extraction, and approximately 
80 million tonnes per year for oil refining. 
The largest of the new Russian oil companies is Lukoil, a partnership between three West 
Siberian production associations (Langepasneftegaz, Urayneftegaz, and 
Kogalymneftegaz) and three refineries (located in Perm, Volgograd and Lithuania). 
YUKOS is the second largest of the new oil companies. It is made up of the West 
Siberian producer, Yuganskneftegaz, and the refineries located in the town of Samara. 
The third of these large oil companies is Surgutneft, made up of the former west Siberian 
producer Surgutneftegaz and the refinery located in Kirishi. 
These three newly formed oil companies are modelled after Western, vertically integrated 
oil companies. Collectively they account for approximately one-fourth of total Russian 
oil refining capacity, they may be the 'prototype' of future Russian oil companies. See 
Barrett (1993) for a discussion of the rationale for the further integration of oil 
production, refining, distribution and marketing in the FSU. 
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Figure 7.2 
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7.4.1.2 Control of Transport 
After the coup of 1991, the organisation in charge of crude oil and product pipelines, 
Glavtransneft, was split into two separate organisations. One, named Transneft, operates 
the crude oil pipelines which run from the production fields to refineries. A separate 
organisation, Transnefteproduct, manages the pipelines which transport petroleum 
products from the refineries to petrochemical plants for further processing, to ports for 
export, or to filling stations for fuel distribution. Both of these organisations are still 
100% owned by the state and controlled by the Ministry of Fuel and Energy. They also 
have a majority stake in all crude and product transport subsidiary associations. 
Under the old system, Glavtransneft not only transported oil and gas along its pipelines, it 
also took title to the products being transported. Now, Transneft's role is to provide 
transport on a tariff basis, leaving producers with the responsibility of selling their output 
directly to refiners. This change has several implications for the structure and conduct of 
the oil industry which is served by the pipelines. First, it increases the incentive for the 
vertical integration of producers and refiners, and potentially, for further downstream 
processing. Second, the transport of crude oil and oil products across international 
boundaries has been complicated, as each country potentially has the power to charge its 
own set of tariffs. 
Oil transportation tariffs, already comparable to some Western pipeline tariffs, have been 
steadily increasing since the collapse of the Soviet Union. Table 7.5 compares current 
and proposed pipeline tariffs in the FSU with Western rates. 
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Table 7.5 Pipeline Tariffs in Western Europe, US, and Russia 
Route Length Tariff Actual Proposed 
(km) ($/tonne) Tariff Tariff 
($/t/km) ($/t/km) 
Western Europe: 
....................................................... ............................ : . . .......................................... Marseilles - Strasbourg 
......... 714 ................... ............... 1.40 ................................ 0.002 ............................... -- 
.................... g ................................................................. Trieste - In olstadt 
...................................... 465 ..................................... 5.30 ................................ 0.010 ............................... -- 
US: 
: .................................................................................................. Kern, CA - Upton, TX ................................. ... ... ...............: ... 
...................................... 1,360 
............... .. . . .. .. ... ... . 
............................. 9.00 
..............................:.... : 
0.007 
. -- .. . ... . . ........... .............................. I N Cushing, OK - East Chicago, 
. .... ... 1 , 040 
... .. 2.80 ................................ 0.003 .......... . ....... . .... -- 
....... .............................................................. .................: ...... .... ...... ........... ............ :.. ........ ...... ... ......................................... ............................... Natch, NV -West Seneca, NY. 1,790 25.00. 
.......... . 0.014 -- 
Russia: ; ........... .............................................................................. ... Purpe - Tuapse ... ................................ 
...................................... 
.......... 
4,000.............. .................................. ...... :........... 9: 50........... 
...... 
................................. 
.... 
0.002 
........ 
............................... 0.003 
.... .......... .. .. Nizhnevartovsk - Novorossiysk 4,062 10.30 0.003 0.004 
.............. .............................................................................. Nizhnevartovsk - Bobovichi* 
...................................... 3,471 ........ .... 8.70 .......................... 0.002 . 
............................... 0.003 
............. ...................................................... ......... .......... Surgut - Vilikiye Luki* 3,206 
......... ....... ........ .......... 8.50 0.002 ....... ................. 0.003 
*Lengths over FSU republics is included. Tariff in the table are only for Russia. 
Source: RPI (1994) Monopoly Rents: Transneft Doubles Transportation Tariffs, Russian Petroleum 
Investo r, April, 21-23. 
Countries such as the Ukraine and the Baltics have been accused of charging excessive 
tariffs for transport via their pipelines. Some of the refineries in Russia are held captive 
(as are the downstream petrochemicals producers of Central/Eastern Europe), as for them 
this is the only viable means of exporting their products to the West or the CEECs. A 
1993 CIS treaty is reported to have standardised the rates which countries were supposed 
to charge for use of the pipelines which crossed their territory. For a more thorough 
discussion of the transport tariff system see e. g. Chernyaev and Yasin (1993). 
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7.4.1.3 Export Tariffs and Quotas 
Although the 1993 CIS treaty supposedly standardised transport tariff rates, another 
problem--export tariffs and quotas--is hindering the development of enterprises in the 
sector. Nafta Moskva (formerly Soyuzneftexport) is the largest state organisation 
responsible for export of oil, oil products, and petrochemicals. Formed in 1992, Nafta 
Moskva does not hold a foreign trade monopoly as did its predecessor; it must now 
compete with Russian producers, private trading companies, and the state organisations 
representing the other FSU republics. It does, however, have a competitive advantage, in 
that all firms exporting petroleum products must pay a tariff of 25-30 percent of the value 
of the export, out of which Nafta Moskva's operations are funded. Some joint-ventures 
with foreign participation (if the foreign partner invests significantly in the Russian 
partner) can obtain special rights to export petroleum products for up to three years 
without paying this tariff (Zlotnikov, 1993). 
7.4.2 Problems of the Industry 
The main weaknesses of the oil refining industry of the FSU are outlined in Table 7.6. 
Similar lists of problems faced by the firms in the chemical/petrochemical industries of 
the FSU and CEECs have been uncovered numerous times in the business press as well. 
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Table 7.6 Problems of the FSU Oil Refining Industry 
Weaknesses Consequences 
................................................................................................................................................................................................ Old, obsolete facilities Poor yields 
" High energy consumption 
" Low product quality 
" Pollution problems 
. . . .. . ... ........................................................................... . low... capacity. Facilities consisting in numerous.. 
units 
0 Low economies of scale 
............................................. .......................................................................................................................................................................................... No or low conversion capacities " Inability to adapt to market 
" Surplus of low quality, low priced products 
L ................................................................................................................................................................................................................. ocal technologies (most often) " Poor performances 
Poor refinery locations (inherited from central " Remoteness of markets 
planners: landlocked refineries) Ill-placed for exports 
.... ............................................................................................................... ................................................................................................ Insufficient storage facilities " Rigidity of operations 
Insufficient product pipeline network 
Source: Adapted from Parriaud, P. (1993) 
........................................................................... " Too high reliance on railways 
(costs/interruptions) 
Ex-USSR Refining Industry: Present Evolution and New 
Challenges, Proceedings, Adam Smith Conference for The Downstream Oil and Gas Sector of the Former 
Soviet Union: Investing in the Refining Industry, London, 24-25 November. 
7.4.2.1 Processing Structure 
The structure of a typical FSU refinery unit differs greatly from those encountered in 
Western countries. Most of the technology used in the process technology used in these 
refineries originated in the USSR or other Eastern countries (DDR or Czechoslovakia). 
For instance, only three of the catalytic reformers used in the FSU are based on Western 
technologies (two on UOP technology, one using an IFP process). Additionally, 
conversion ratios of the typical FSU refinery are much lower than those used in the West. 
Only a very small proportion of primary distillation capacity is processed further by 
hydrocracking, thermal cracking, or FCC processes. Table 7.7 compares the structure of 
processing units in the FSU with those in OECD Europe and the United States. While 
Russia is the largest oil producer, the most recent investment into refining has occurred in 
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the Central Asian Republics (Azerbaijan, Kazakhstan, Turkmenistan, Uzbekistan). These 
newer refineries have much higher conversion ratios (Parriaud, 1993). 
7.4.2.2 Refinery Output 
The tables found in Appendix 6 list details of the refining capacity, processing structure, 
and output of the 48 major oil refineries in the FSU. The largest producing country by 
far is the Russian Federation, with 29 oil refineries and a total oil-refining capacity 
(atmospheric distillation) of approximately 300 million metric tonnes per year. Over 40% 
of the refineries in the FSU have both fuel and petrochemical complexes on site, while 
32% refine fuel only (Zlotnikov, 1993). 
Table 7.7 Structure of FSU Oil Refining Process Units 
(as Percent of Primary Distillation Capacity)21 
Type of Unit FSU OECD 
Europe 
USA 
Catalytic reforming 10.5 13.3 25.7 
................................................................................. Distillate hydrotreatment ............................ 19.5 ................................... 27.2 ............................. 22.2 
. Th .......... ermal ........ crac.. ki .... ng ....................................... ........... 4. .9.............. 
............. 1 .. 2. .6................ 
........... 1.3. .2............. 
................................................................................. Coking ............................ 2.6 ................................... 2.0 ............................. 10.0 
................................................................................. Catalytic Cracking ............................ 4.7 ................................... 13.9 ............................. 35.9 
........... 
-. -.... of 
................................................................ which FCC ........... 0. .6.............. 
............. 1 .. 3... .9............. 
.......... 3 5.5 . .9............. 
Hydrocracking 0.4 2.5 8.6 
...................................................:.......................... Base oils ............................ 2.3 ................................... 1.1 ............................. 1.4 
................................................................................. Bitumen ............................ 2.9 ................................... 3.4 ............................. 5.0 
.......................................................................... FCC Equivalent ......................... 11.4 ................................. 27.9 ............................. 72.7 
Source: Parriaud, P. (1993) The Ex-USSR Refining Industry: Present Evolution and New Challenges, 
Proceedings, Adam Smith Conference for The Downstream Oil and Gas Sector of the Former Soviet 
Union: Investing in the Refining Industry, London, 24-25 November. 
21 Note: Figures do not add up to 100% because some processes are sequential, i. e. product moves from 
one process to another in sequence. 
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Except for the newest refineries with conversion units, the production profile of the 
typical FSU refinery is dominated by heavy products (44% of output as opposed to 26% 
in Western Europe). According to Kondakov (1993), deputy director of the Department 
of Oil Refining, Russian Federation's Ministry of Fuel and Energy, the flow diagrams of 
enterprises under the communist regime took shape without directed development of 
residue processing for complete conversion of crude oil. Table 7.8 illustrates the 
processing pattern of the 251 million tonnes of crude oil refined in 1992 RSFSR. 
Table 7.8 Processing of Crude Oil in the Russian Federation (RSFSR) (1992) 
Refining of crude oil 251 million metric 
tonnes total, of which: 
Motor fuels 114 million metric tonnes 
.............................................................................................................. i, ube oils 4 million metric tonnes 
Feedstock for Petrochemicals " 
............. Petroleum .......................................................... asphalt 
............................................................................................... Fuel oil 
........... .............:...................................................................,.. Residue 
Source: Kondakov, D. I. (1993) Restructurir 
9.5 million metric tonnes 
. . ............................. i..... ......... .............. . . . . ri .c.. tonnes ....................... 5.5 millon .. met . 
.............................................................................................. 88 million metric tonnes 
.............................................................................................. 40 million metric tonnes 
f the Oil-Refining Sector in Russia, Proceedin 
Adam Smith Conference for The Downstream Oil and Gas Sector of the Former Soviet Union: Investing in 
the Refining Industry, London, 24-25 November (no page numbers). 
The problem of residue processing is also of critical importance to some oil refiners in the 
Czech Republic, as will be discussed in Section 7.7 
7.4.2.3 Refinery Location and Product Transportation 
Most of the refineries in the FSU have been built near crude oil fields; as such, they are ill 
positioned for export. Approximately 67% of refinery production is shipped via railway, 
with only 17% delivered via product pipelines. Given the very low product storage 
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capacities of the typical FSU refinery (as compared with Western refineries), and rail 
transport problems arising from weather and other problems, production rates are often 
dependent on product shipment capabilities. 
The remote location of production fields has given rise to another problem for. the FSU 
clients, and consequently, an opportunity for some Western contractors (introduced in 
Section 4.6). Because many of the production fields (especially in Siberia) are such a 
long distance from population centres, in many cases it is uneconomical to build large 
scale oil refineries near the fields and transport processed products for further processing 
or use. It is simply more economical to build a pipeline and transport the feedstock 
(crude oil, natural gas), than to process the oil and gas near the fields and transport many 
different products by rail. 
There is, however, a local demand at these oil production fields for some refined products. 
The extreme (cold) environmental conditions combined with the large size of these fields, 
mandate that a considerable amount of processed petroleum products (heating oil, petrol) 
are needed to keep the fields running. Because the State no longer subsidises the delivery 
of these needed commodities, it is often more economical to build small scale, modular 
refineries at these fields than to transport the needed petroleum products back from the 
large scale oil refineries located closer to population centres. One Western contractor, 
Ventech Engineers (USA) has already shipped four modular refineries (worth US $50 
million), and has given quotes on 300 more (Pearson, 1993; Boisseau, 1994). These 
projects were financed with the assistance of the Eximbank of the United States. The 
marketing and sales director of Ventech also estimates that there is the potential for 1500 
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such small scale refineries in the FSU. 22 The contractors/equipment suppliers (e. g. 
PetroFac (US), Ventech Engineers (US)) who developed refineries for use in the extreme 
conditions of Alaska are now seeking to win similar projects in the Siberian oil fields. 
7.4.2.4 Limited Profitability 
Another problem is the government's anti-inflationary, anti-monopolistic policy of 
limiting the profitability of enterprises in the petroleum-based industries. Profits are 
currently limited to 10% of production costs, with the excess being taken as a tax 
(Bronfin, 1993). Proposed legislation would increase the ceiling to 20-30% of 
production costs. 
7.4.2.5 Refinery Services 
The FSU refineries are designed to be completely autonomous. Sub-contracting for 
services such as catering, maintenance, etc. is not done once the plant has been 
constructed. As a result, management in the refineries had to deal with a number of non- 
refining activities, such as the running of farms, schools, hospitals, cultural centres, 
housing, etc., with workforces often reaching 3000-5000 employees. 
7.4.3 Future of FSU Oil Industry 
Production in the FSU refineries currently exceeds demand in all sectors of distillates. 
Parriaud (1993) extrapolates trends in production and demand of FSU refineries to 1997 
(see Table 7.9) 
22 Interview conducted in Moscow, April 1994 at Mioge `94 exhibition. 
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Table 7.9 Surplus Production in FSU Refineries in 1990 and 1997 (Forecast) 
Products Excess (1990) Potential Excess (1997) 
`000 tonnes p. a. `000 tonnes p. a. 
Light Products 3,860 15,060 
........................................... ......:...:............................................................:............................................................................. Middle Distillates 21,710 23,973 
.............. ....... ....................................... ................................................................ .......................................................................... Heavy products 20,191 55,248 
Source : Parriaud, P. (1993) The Ex-USSR Refining Industry: Present Evolution and New Challenge. 
Proceedings, Adam Smith Conference for The Downstream Oil and Gas Sector of the Former Soviet 
Union: Investing in the Refining Industry, London, 24-25 November. 
Although the excess in light products and middle distillates might find export markets, the 
key problem for refiners is determining what to do with the excess heavy fractions. 
Parriaud (1993) sees four possible solutions, all of which he admits have problems : 
1. Increase exports of fuel oil (unlikely, given current decline in demand) 
2. Installation of large conversion facilities in major refineries (would need 30/40 
million tonnes of capacity--main problem is project finance) 
3. Decrease in refineries operating rates to limit output (might cause some shortages 
of light products) 
4. Partial or complete closure of refineries (some areas would have to import fuel at 
world prices) 
Khadzhiev (1993) illustrates the market potential for contractors. In order to reach the 
present day processing (conversion) levels of Western Europe, while keeping the quantity 
of oil refined at 1992 levels, Khadzhiev says that Russia must construct over the next 7-10 
years: 
" 40 to 50 reforming and hydrorefining units, with a capacity of 2 million tonnes per 
year each; 
" 30 to 40 catalytic cracking and hydrocracking units, each with a capacity of 2 
million tonnes per year; 
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30 to 40 installations for olefin alkylation of isobutane, and synthesis of MTBE 
(methyl tert-butyl ether) with a mean capacity per installation of 150,000 metric 
tonnes of feedstock per year; 
several dozen installations for the production of coke and lube oils, catalytic 
dewaxing, and conversion of light hydrocarbons. 
The above figures illustrate the market potential, not planned investment in the refining 
industry. However, because the industry is now facing an acute need to increase the 
conversion of crude oil to increase the production of light and middle distillates from 
heavy stock, the Ministry of Fuel and Energy has drawn up a comprehensive programme 
to modernise the flow diagrams of the Russian refining industry. These plans include 
both the construction of new production facilities and the renovation of existing ones. 
This programme is in the form of yet another `five year plan', i. e. it was initiated in 1993 
and the plan is to run up to the year 1998. The following are listed as priority measure of 
the programme (Kondakov, 1993): 
Completion, within the next 2-3 years, of previously started construction 
projects and start-up of capacities that will make possible more complete 
refining of petroleum; 
The catalytic cracking complexes at the Ufa and Omsk oil refineries in 1993; 
Asphalt production and viscosity breaking at the Moscow oil refinery; 
Coking at the Achinsk oil refinery; 
The hydrocracking complex at the Novyi Yaroslavl oil refinery 
Work to increase the yield of white products (white oils, petrolatum) from a 
potential of 92-93 to 96-97 percent, and to increase the yield for vacuum gas 
oil as a result of the modernisation of existing atmospheric-vacuum oil 
refining units. These measures will make possible an increase of 4-6 million 
metric tonnes of motor fuel per year. 
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Overall, the programme provides for the construction, modernisation, and technical re- 
equipment of more than 130 industrial facilities, including: 
" nine units for crude oil primary distillation, with a total capacity of 37.5 
million metric tonnes, to replace obsolete and obsolescent units; 
27 units for intensification processes (catalytic cracking, hydrocracking, 
coking, viscosity breaking, etc. ) with a total capacity of 26-29 million metric 
tonnes; 
12 units for oil and asphalt production; 
More than 30 units to improve quality of motor fuels and increase output of 
high-octane gasoline components. 
Although the ministry's programme of investment does not reach Khadzhiev's prescribed 
levels, the programme calls for an investment of 878 billion roubles (first quarter 1993 
prices) and between $US 5-6 billion (Kondakov, 1993). Implementation of this 
development programme for oil refineries is designed to achieve the objectives shown in 
Table 7.10 
Table 7.10 Objectives of Russian Oil Refining Industry (1992-1998) 
Target Area 1992 1998 
Oil Refining (million metric tonnes) 251.1 250-260 
....................................................................................................................... Conversion Ratio (%) ................. ........ 64.0 .....:.. ...... 72-76....... 
... ...... .... .................. . .... ...... .... .... ............. . ..... ...... .......................... . ... ........... .............. Motor-fuel production (million metric tonnes) ............................ ... ....:. . 113.9 . 
..... ..... .... ..... ... ..... . 126-130 
......... ......... ....... ........ ......... ........... .......... ..... ..................... .... .... ......... ........... ....... .. Fuel-oil production (million metric tonnes) ................ ...... . ....... ..... .. 88.0 . .... ........ .......... .... . 68-72 
.......................................................................................................................................... Quality of motor fuels: 
....... . ........ ..... . ....... ................................... ... ... ................. . .... ... .... .... .............. ... ........... ...... 
................................... .. 
......................... ... ...... .:.. 
............................ 
............................ Fraction of unleaded motor-vehicle gasoline (%) 30.2 65-70 
.... Fraction of low-sulphur (0.2%) diesel fuel (%) ................................... .. 55.0 ............................ 70-75 
Source: Kondakov, D. I. (1993) Restructuring Problems of the Oil-Refining Sector in Russia, Pmc 
Adam Smith Conference for The Downstream Oil and Gas Sector of the Former Soviet Union: Investing in 
the Refining Industry, London, 24-25 November. 
Table 7.10 represents medium-term objectives for the Russian oil refining client firms; 
objectives which should be translated as opportunities for Western contractors seeking to 
win projects in the FSU. Kondakov (1993) also discusses several policies for the 
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implementation of the programme which are important for contractors interested in the 
region: 
(1) the construction of new facilities are to be carried out only within the existing 
industrial sites of enterprises, without allocation of any more land; 
(2) consumption of all types of energy resources and industrial water must not 
exceed current volumes, and generally should be reduced below current volumes; 
(3) the number of personnel employed must not exceed the current level, and; 
(4) noxious emissions must not exceed prescribed ecological standards. 
7.4.4 Discussion: Implications for Process Plant Contractors 
The break-up of the FSU has meant that each republic is now autonomous, and is, in 
theory, following its own programme of capital investment for the oil industry. An 
examination of the largest of the FSU republics, the Russian Federation, reveals that the 
government has retained 100% control of the majority of productive capacity, and still 
owns 45% of the 'privatised' companies. The transport costs resulting from the 
tremendous distances between production fields and centres of population, previously 
'concealed' by the Soviet accounting system, are now bringing into question the 
profitability of some ill-placed production facilities. The system of export quotas and 
tariffs, combined with a policy of limiting enterprise profitability hinders the 
development of some plants by keeping away potential foreign investors. 
Within the oil refining sector, it can be seen that while industry analysts have exposed the 
weaknesses and problems in the industry caused by the former system, the mentality of 
central planning and adherence to five year plans still exists. Specific objectives within 
the oil refining industry relate mainly to increasing output and quality of refined products 
while holding crude-oil inputs relatively constant. This increase in the conversion ratio of 
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crude oil processing is to be achieved primarily through investments in refinery upgrades. 
Although the discussion did not address specific objectives of the other FSU republics, 
the refineries located there employ the same basic processes, and are facing similar 
problems. 
The oil refining industry of the FSU has historically tended to use proportionally fewer 
Western processes and contractors than the downstream processing sectors. To meet the 
objectives of the ministry's proposed plan, however, significant involvement of western 
contractors will be needed, both in the short- and long-term. Some Western contractors 
and licensers have already been awarded projects, while others are involved in feasibility 
studies (see e. g. Dem'yenko, 1993; Frul, 1993; Prokofyev, 1993). 
For process plant contractors interested in the FSU oil refining industry, future capital 
investment projects fall into the three general categories shown in Table 7.11. 
Table 7.11 types of investment Projects in the r Su on Kenning industry 
Project Cost ROI Justification Examples 
Loss reduction: $10 million Very High Continuing Potentially all 
organisation restructuring ". Operations refineries in FSU 
and/or performance 
operations 
................................... ............................ 
. 
................................................... .................................................... New FCC unit $200 million Medium Access to hard Novokuibyshevsk 
..................... 
`" 
................................... .. i........ . 
currency markets 
................................... 
refinery 
................... New "grass roots" refinery $1,000 million . ................ Low ..... ... ....... Long-term strategic . 
i.................................................. 
Mangistau refinery 
assessment 
Source: Phillips, S. (1993) Refinery Supply/Economics in a Market Economy: The Context for Investment, 
Proceedings, Adam Smith Conference for The Downstream Oil and Gas Sector of the Former Soviet 
Union: Investing in the Refining Industry, London, 24-25 November. 
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Romania is the most significant producer of oil of all the Central and East European 
nations and its chemical industry is strongly oriented to the production of petrochemicals. 
The first oil refinery in Europe started activity in 1857 in Rifov, Romania. During the 
First World War, Romania had nine refineries in operation. Following nationalisation of 
all industry in 1948, the refining and petrochemical industry was reorganised, a number of 
the older refineries were closed and others consolidated operations. Romanian production 
of crude oil peaked in 1970, when 12 million tonnes were extracted. Production of 
domestic crude has declined steadily to its 1993 level of approximately 6 million tonnes. 
7.5.1 Structure of Industry 
In 1991, the structure of the industry was again changed dramatically. Rafirom S. A. was 
established as a holding company for all firms in the oil refining and petrochemical 
industries and the related research organisations. According to its annual report (Rafirom, 
1994), Rafirom's main purpose is to plan and implement the general strategy for the 
supply, processing and product distribution of all companies in the oil refining and 
petrochemical industry. Its main activities include: the co-ordination of supply of oil and 
other raw materials; optimisation of production; petroleum and petrochemical products 
export; transport of raw materials and products; co-ordination of research, design, and 
capital investment; conducting consulting and feasibility studies; recommendation of 
buying and selling shares to and from other companies; arbitration in case of dispute 
between companies. 
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Although all branches of Romanian industry are undergoing restructuring and formation 
of joint-stock companies, by late 1994 all of the major chemical, petrochemical and 
refining enterprises were still 100% state owned. Interviews with several senior industry 
officials revealed that the Romanian government had no intentions of transferring 
ownership of these facilities to the private sector. Thus, like the industry of the Russian 
Federation, although significant restructuring is being undertaken, the industries are still, 
to a large degree, state-controlled and centrally planned. 
7.5.2 Production Profile and Capacities 
Table 7.12 lists the main products of the companies associated with Rafirom. Rafirom 
accounts for approximately 48% of total Romanian output of chemicals and 
petrochemicals. Of these, 12% are olefins and aromatics, 14% polymers and elastomers, 
18% petrochemical products, 8% oil additives, 3% specialities, 1% catalysts. The 
majority of the output of companies under Rafirom is comprised chiefly of fuels. Table 
7.12 also lists the productive capacities for the main chemical streams. As the table 
shows, the Romanian refineries appear to have a much higher proportion of secondary 
processing (conversion) capability than do the Russian refineries, resulting in an enhanced 
ability to use the heavier fractions of crude oil. 
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Table 7.12 Romanian Petrochemical Industry 
Capacities of Main Product Streams (1993) 
Product Stream Capacity 
('000 t. p. a. ) 
Oil Refineries: 
" oil refining 
" catalytic cracking 
" catalytic reforming 
" mineral oil production 
..................................................................................... Pyrolisis olefins: 
" Ethylene 
" Propylene 
..................................................................................... Basic petrochemical products: 
" Phenol 
" Dimethyl terephthalate 
" Acrylonitrile 
" Phthalic anhydride 
" Maleic anhydride 
" Ethylene oxide 
..................................................................................... Polymers: 
" LDPE 
" HDPE 
" Polypropylene 
" Polystyrene 
................................................................................... Synthetic Rubber: 
" SBR rubber and nitrile rubber 
" Polyisoprene rubber 
" Butadiene rubber 
" Synthetic latex 
34,000 
6,200 
4,800 
450 
737 
328.7 
117.5 
204.0 
84.0 
48.0 
12.0 
116.0 
236 
200 
120 
60 
................... 
153 
90 
30 
3.5 
Source: llenved rrom Kaprom (1994) Holding for Oil Refining 
and Petrochemical Industry 
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There are currently 10 refineries operating in Romania with a combined capacity of 34 
million tonnes per year (see Table 7.13) In 1989, Romania processed approximately 31 
million tonnes of crude oil. Since then, production has decreased sharply (23.7 million 
tonnes in 1990,15.2 million tonnes in 1991, and 13.3 million tonnes in 1992). In 1993, 
Romania processed 13.7 million tonnes of crude oil, of which it imported approximately 
half. Thus, Romanian refineries are currently operating at approximately 40% of capacity. 
Romanian exports of refined products have declined dramatically as well. In 1989 
Romania exported approximately 60% of its diesel oil, approximately 80% of its gasoline 
production, and 30% of its fuel oil. In 1993, exports of gasoline dropped to less than 25% 
of production, diesel fuel to less than 20%, and Romania exported no fuel oil (derived 
from Rafirom, 1994). 
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7.5.3 Capital Investment Projects in the Romanian Petrochemical Industry 
Because of current substantial overcapacity due to decline in domestic and export 
demand, capital investment projects of the firms in the Romanian petrochemical industry 
are limited. However, a brief discussion on how projects are initiated and implemented is 
deemed necessary to contrast with the practices of the other CEECs and FSU. 
Prior to the initiation of reforms in 1990, investment activities were supposedly co- 
ordinated by the central planners according to national objectives. The project would 
normally be awarded to the state contracting organisation, Iprochim, provided it had 
sufficient expertise in the desired process technology. Iprochim was divided into three 
branches, each with its own research, design and engineering capabilities in the design 
and construction of organic, inorganic, and detergent chemicals plants. 
Now, the research institute ICERP conducts basic research for the refining/petrochemical 
industry and the state organisation IPIP is the new engineering institute. IPIP will 
normally conduct a feasibility study for the producer firm, and recommend which process 
should be used. The producer firm, in co-operation with IPIP will put together a tender 
document, and invite contractors to bid on the project. (Both IPIP and ICERP are 
subsidiaries of Rafirom. ) The state owned organisation, Industrialexport (formerly 
Industrialimportexport), which used to be responsible for the export of capital investment 
equipment for use in plants constructed abroad, is now allowed to bid on domestic 
projects, along with other contractors. 
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7.6 The Polish Chemical Industry 
Poland's chemical industry is currently (1994) represented by about 220 State controlled 
enterprises and 14,800 private companies. The Polish chemical industry represents a 
sizeable portion of Poland's industrial output, accounting for about 10 percent of total 
industrial production, behind only engineering and food processing in terms of output. At 
the outset of reforms, Poland's chemical industry, like all other economic sectors, 
experienced decreasing production and profits, increasing costs, hyperinflation, and 
difficulties in selling products to its traditional customers in the CEECs and FSU. Figure 
7.3 illustrates the effects of the recession on selected chemical products. Despite its 
problems, the chemical industry is one of Poland's most profitable (Szczawnicki, 1995). 
In 1992,15,615 enterprises functioned in the chemical industry, out of which 153 were 
state-owned. Although privatisation is proceeding, and many firms have made it through 
the first wave (formation of joint-stock companies), none of the major producer firms 
have had ownership transferred to the private sector. Unlike Romania, Poland has an 
explicit objective of transferring ownership of its productive assets to the private sector. 
In late 1994, the chemical industry employed approximately 200,000 people in 220 state 
controlled enterprises and 14,800 private companies. Although the state enterprises 
account for approximately 70% of chemicals production, the private firms account for 
approximately 71% of total chemicals exports. 
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7.6.1 Structure of Production 
The largest branches within the chemical industry, in terms of output (tonnes) are sulphur 
and sulphuric acid, fertilisers, and soda ash/caustic soda. In terms of value of production, 
the largest branches within the Polish chemical industry are plastics products (14%) 
plastics and synthetic rubber (10%) and pharmaceuticals (11 %), all of which have been 
showing strong growth over the past two years. Output in other important sectors, such 
as fertilisers, inorganic chemicals, and synthetic fibres, however, is still in decline. 
A summary of the main products of the Polish chemical industry is included in Appendix 
6. In contrast to Romania, Poland's petrochemical industry is extremely small: it 
processes only approximately one million t. p. a. of crude oil in its petrochemical plants. 
Poland does, however, have significant capacity for production of plastics, as one of the 
largest PVC plants in Central/Eastern Europe is located in Wloclawek. 
7.6.2 Profile of Producer: Zaklady Azotowe "Pulawy" 
The production profile of Zaklady Azotowe "Pulawy", a typical Polish chemical plant is 
illustrated in Table 7.14. "Pulawy" has just recently undergone significant restructuring, 
having just formed seven subsidiaries, all of which are 49% owned by "Pulawy". These 
subsidiaries are: Remzap Ltd., maintenance and investment execution company; Autozap 
Ltd., transport company; Mezap, Ltd., buildings maintenance company; Elzap Ltd., 
construction and maintenance of electrical power equipment; Masz-zap Ltd., Machine 
fittings and repairs; Piazap Ltd., Instrumentation and computer control. This `down- 
sizing' is typical of the kinds of restructuring occurring in the industry, with the aim of 
allowing managers to focus their efforts on core activities. 
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Figure 7.3 
Polish Chemical Industry (1985-1993) 
Production of Selected Products 
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The most successful product for "Pulawy" is liquid urea-ammonium nitrate (UAN), of 
which over 90% is exported (primarily to West Germany). Except for this production 
facility (completed in 1990), the entire productive capacity was completed in the time 
period from 1968-1977. "Pulawy" is currently undertaking a feasibility study for the 
construction of a hydrogen peroxide plant, however negotiations with several process 
licensers have not as of January 1995 been successful. Although the current managers 
do not envisage a strategic move out of the current core businesses, neither do they see 
any significant new projects on the horizon, except for the hydrogen peroxide plant 
mentioned above. 
Table 7.14 rroaucnon rronle of LaIlady AZotowe "Yulawy" (1993) 
Production facility Capacity Total Sales Export 
(year completed) (metric t. p. a. ) (metric t. p. a. ) (metric t. p. a. ) 
Zaklady Azotowe "Pulawy" 
Ammonia (1969) 
Urea (1969) 
Nitric Acid (1968) 
Ammonium Nitrate (1968) 
Urea-ammonium nitrate (1990) 
Ammonium sulphate (1976) 
Sulphuric acid (1974) 
Cyclohexanone (1976) 
Melamine (1977) 
Caprolactam (1976) 
990,000 N/A 
833,000 274,000 29,000 
891,000 N/A. 
1,100,000 497,000 104,000 
700,000 675,000 661,000 
140,000 116,000 70,000 
100,000 N/A. 
50,000 N/A. 
50,000 21,000 18,000 
50,000 39,000 23,000 
source: /-aKiauy r+LUL W rulaWy kI '+) /Annual rcepor[. 
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7.6.3 Foreign Trade 
Chemical industry exports in 1993 amounted to $US 1,390 million, while imports were at 
$US 3,297. Although Poland's inorganic bulk chemical industry is the largest in terms of 
output, organic products and pharmaceuticals make up the majority of its exports. The 
largest share of Poland's exports went to the countries of the EEC ($US 1,244), a marked 
shift away from the structure of trade prior to reform. 
7.6.4 Prospects for Contractors 
Poland represents an enigma for Western contractors. Although its chemical industry is 
significant, it has historically used a relatively low proportion of Western contractors and 
technology in its capital investment programmes (as was discussed in Chapter 6). Part of 
the reason for this can be attributed to its domestic contracting industry, led by the Polish 
firm Polimex-Cekop. Polimex-Cekop has provided over 150 turn-key chemical plants 
world-wide, and specialises in the construction of the types of plants characterised by the 
Polish chemical industry, such as the large sulphuric acid plants. It has exported over 60 
chemical industry facilities to the FSU, and has supplied technologies for use in the 
construction of a range of chemical plants, such as cyclohexanone, bisphenol-A, 
methanol, and nitric acid. Thus, the presence of such a strong domestic contractor with a 
specialism in inorganic bulk chemicals may explain why Western contractors have been 
relatively unsuccessful in gaining contracts in Poland, especially in the times of hard 
currency shortages. Future involvement by Western contractors may depend on the 
development of Poland's growing plastics and polymer industries, an area where 
significant demand potential exists. 
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7.7 The Czech and Slovak Chemical Industry 
The Comecon nations were not at equal levels of economic development prior to the 
collapse of the Soviet economic system. This can be attributed as much to the pre- 
communist economic situation as to disparities within the central planning mechanism. 
The free market reforms initiated thereafter have served to highlight this fact, which is 
manifest in the industrial structure and output of each country. The country which was 
arguably in the most favourable post-reform position was Czechoslovakia, and was 
therefore deemed the most suitable candidate for an in-depth investigation. Specific 
reasons supporting the choice of Czechoslovakia (now the Czech and Slovak Republics) 
are: 
Czechoslovakia was the leading chemicals producer of the remaining 
CEECs; 
Czechoslovakia's downstream chemical industry was the most vertically 
integrated among the CEECs, offering a good cross-section of newly 
privatised chemical firms (Alperowicz and Cox, 1986) 
Czechoslovakia was totally dependent on cross-border pipelines to import 
Soviet feedstock, a critical problem which the industry must overcome if it 
is to survive economic transition; 
Subsequent events which support the original choice are: 
The Czech Republic has the lowest foreign debt per capita, lowest inflation 
rate, and the best monetary and fiscal controls of all the former communist 
nations, a climate which attracts foreign investment and accelerates 
regeneration; 
The split of Czechoslovakia into two separate republics offers a good 
chance to study, on a smaller scale, similar problems faced by the republics 
of the former Soviet Union. 
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and sales of crude oil products and construction and operation of filling stations in the 
Czech Republic. 
Before the split of Czechoslovakia into two separate republics, Slovnaft imported all of its 
crude oil via the Czech firm Chemopol. It now purchases over half of its crude oil from 
Petrimex (Bratislava) and acts as its own importer of crude oil for the remainder. 
Because of the current problems in the former Yugoslavia, the Adria pipeline no longer 
delivers crude oil and the Slovak Republic must rely on the Druzhba pipeline (from 
Russia) for 100% of its oil needs. Since crude oil represents over 85% of Slovnaft's total 
cost of operations, it is extremely vulnerable to any fluctuations in the price of oil. The 
production programme of Slovnaft is included in Appendix 6. The volume of Slovnaft's 
main production streams are outlined in Table 7.15 
Table 7.15 Structure of Slovnaft Processing 1991-1993 ('000 tonnes) 
1991 1992 1993 
Crude oil processing 
............................ 
4969 
.............................. 
4285 
............................... 
4221 
..................... ........................................ Refinery 
..................... 
3956.1 
..................................... 
3362.9 
........ ......... ............................... 
3451.5 
..................... .................... Petrochemistry 223.7 221: 3 246.8 
........................................ ............................. Plastics 
........................................ 
................................................ .............. 205.9 200.9 
.......... .................................... a........................................ .......... 
176.2 
................................ 
cniirce: Slovnaft (1993) Annual Renort 
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Table 7.16 Slovnaft Oil Source of Raw Material Inputs 
IF Raw Material Inputs: I Tonnes 11 
Crude Oil from FSU 6,190,472 
.................................................................................................................... Imported Blending Stocks: 
............. 
....................................................... 
................................... . .......................................... 
" Naphtha from FSU 
............................................................... 
..... .............. 164,623 
....................................................... 
" Na htha from other sources 13,333 
........... ............................................................................................. " LPG from Kaucuk Kralupy 
.. Czech) 
............................................. 
................ .. 22,164 
....................................................... ............... " Äromatics from Litvinov (Czech) 
............................................... . 
1,138 
....................................................... . .................................................................. Nonparaffins from Koramo (Czech) 667 
" Nonparaffinic oil from Koramo (Czech) 1,503 ............ 
" Mixed Xylenes from Litvinov (Czech) 8,376 
cnnrce: Technoexaort (Interview 
in 1990 
The overall material balance for Slovnaft's 1990 oil refining operations is shown in Table 
7.16. A comparison of Tables 7.15 and 7.16 shows that crude oil processing has declined 
dramatically from over 6 million tonnes per year in 1990 to its current level of just over 4 
million tonnes per year. It is also shown in Table 7.16, that a number of inputs for the 
refinery operations had to be imported from the petrochemical complexes located in the 
Czech Republic (Litvinov and Kralupy). Slovnaft, in turn, exports C4 fraction and 
ethylbenzene by rail to the petrochemical plants at Litvinov and Kralupy. Thus, the 
operation of the three largest petrochemical complexes in the former Czechoslovakia is 
now dependent on a number of cross-border feedstock agreements, a process made more 
difficult by the separation of the country into two republics. 
7.7.1.2 Chemopetrol Litvinov 
Chemopetrol Litvinov, the largest petrochemical complex and oil refinery in the Czech 
Republic, also depends on the Druzhba pipeline to supply its over 3.5 million tonnes per 
year crude oil input. Chemopetrol's most important products (in terms of output) are: 
diesel, petrol, ethylene, ammonia, and heavy fuel oil. As Table 7.17 illustrates, total 
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output at Chemopetrol is still decreasing, with the exception of ethylene, heavy fuel oil, 
and propylene. The production of ammonia and urea was cut back dramatically in 1993 
when one of Chemopetrol's largest customers, SECHEZA (Lovosice, Czech Republic) 
shut down its operations. Both Chemopetrol and Kaucuk have been hurt by the illegal 
import of diesel oil into the Czech Republic, and the substitution of cheaper fuel oil for 
diesel oil by many consumers. 
Table 7.17 Chemopetrol Litvinov: and Output of Major Products 
IFI Rated capacity I 1993 output I 1992 output II 
('000 tonnes) ('000 tonnes) ('000 tonnes). 
Crude oil refining 
.... 
5,000 
........ .......................................................... .................. 
3,527 
............................... ...................... 
3,762 
............................................... ............. Diesel -- 813 884 
............................................. Petrol ......................................... ........:................. -- 
................. ----.......................... 
.................. 
................... 
............................... 667 
............................... 
.................. ..... 
...........:............ 
.............................................. 739 
...................:......................... ......... .................................... .................................................. Ethylene 
..................... 
................... ........ 450 
.................................................................. ................... 
333 
............................. ...................... 
325 
............................................... ....................... Ammonia 350 307 330 
Heavy fuel oil 
........................ 
.......................................................... 
-- 
........ 
.................. .............................. 300 ....................... 
............ 
............................................. 272 
............. ......................... ... ..... Propylene ........................ 
.................... 
270 
........ :.......................................................... . ................. 
169 
............................... ........... ............ 
6 8 1 
........................................... . ................. ...... Urea 200 
..... .......................................................... .:................. 
127 
............................... ........... ý........ 
179 
............................................ Benzene ... 175 118 112 
... . .... ....... ...... ........ ......... ...... ...... Ethylbenzene 
............... 
...................... .... .................................... ..... 
................................. 
120 
............................ 
........... ..... ... 
................... 
.............. ... .......... . ... 74 
............................... 
. .... ...... ............ 
...................... 
.............................................. 96 
............................. Polyethylene 
................ ................................. 
1.1.5........................ 
.................. ......... 
96................ 
..................... .............. 
102....................... 
Polypropylene 110 99 112 
......... Oxo-alcohols ................................. ........................ 48 
.................................................................. 
.................. 
........... .. - - 
.............................. 43 
--............................ 
....................... 
.. 
................................................ 47 
..... ........................................... Synthetic ethanol 62 . . - 41 .................. ... ............................................. 46 
Source: unemopetroi Lnvinov kiyy-3 nnnua1 icepon. anu interviews. 
Most of Chemopetrol's productive capacity is fairly modem, and operates under Western 
licenses. The olefin plant (uses Lummus Crest technology) was put into operation in 
1980, and is the single largest capital investment project in the petrochemical industry of 
the former Czechoslovakia. There are three main production units with capacities of 
450,000 tonnes per annum (t. p. a. ) of ethylene, 270,000 t. p. a. of propylene, and 175,000 
t. p. a. of benzene. 
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The ethylene unit produces polymerisation grade ethylene and propylene as well as C4 
fraction (which is shipped via pipeline to Kaucuk Kralupy). The pyrotol unit was put into 
operation in 1981, and uses the Houdry process to produce benzene. Chemopetrol's 
refinery block diagram is included in Appendix 6. 
Chemopetrol, like most other large enterprises has been undergoing a programme of mass 
redundancies since the implementation of reforms in 1990. In 1989, Chemopetrol 
employed 11,000 people; by January 1,1994, that number had dropped to just over 8600. 
This has been effected primarily through the elimination of `superfluous' activities 
(Chemopetrol, 1993). 23 It is not known how many of these redundancies are due to the 
elimination of non-core activities, and how many are due to reductions in output or to the 
implementation of efficiency measures. 
The most significant current investment project for Chemopetrol is the construction of the 
pipeline linking it and Kaucuk with Ingolstadt (Germany). This project is vital to reduce 
its dependency on Russian crude oil delivered via the Druzhba pipeline. Of the US $65 
million spent by Chemopetrol in 1993 for capital equipment, US $24 million was spent 
on 44 different projects for pollution control and clean-up. Other projects included a 
catalytic reformer (continuous regenerating) for the production of high-octane petrol (IFP 
technology); a new oxygen unit for producing liquid oxygen, nitrogen and rare gases; and 
the revamp of a unit which produces food grade CO, from waste gases. 
23 These superfluous activities were not identified in the annual report, however a visit to the Litvinov 
refinery revealed that operations such as catering facilities were being out-sourced rather than handled in- 
house. 
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7.7.1.3 Kaucuk Kralupy 
Kaucuk Kralupy is the second largest refinery/petrochemical complex in the Czech 
Republic. The firm's original function, the production of synthetic butadiene-styrene 
rubber, has been expanded to include the production of plastics and MTBE. The refinery 
has the capacity to process 3.2 million tons/year of Ural oil supplied by the Druzhba 
(friendship) pipeline. 
Kaucuk's production of butadiene, used in the production of synthetic rubber and ABS 
resins, is based on the separation of pyrolysis C4 fraction obtained from Chemopetrol 
Litvinov via pipeline, and from Slovnaft via rail transport. A secondary product resulting 
from the separation of butadiene is iso-butene, which is used in the production of MTBE, 
a fuel additive with a growing market. The butadiene plant was finished in 1978 by Lurgi 
(Germany) and is based on a Nippon Zeon process. In 1986 capacity was expanded by 25 
%. The MTBE plant, based on the Huls (Germany) technology and Klockner (Germany) 
equipment, started operation in 1981. 
The oil refinery at Kaucuk (atmospheric distillation), built in the early 1970s by 
Chemoprojekt to supply nearby Prague with refined products, has a capacity to process 
3.27 million tonnes of crude per year. In 1992 Kaucuk's plans for investment in the 
refinery included the addition of a deep crude processing unit and an isomerisation unit. 
However, these plans had been delayed due to uncertainties in privatisation plans. 
Like Chemopetrol, Kaucuk also has spent a considerable portion of its capital investment 
budget on pollution control. Of the estimated $ US 32 million which Kaucuk is to invest 
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on ecological equipment up to the year 1998, it spent $14 million in 1993. Also, (with 
Chemopetrol) Kaucuk is contributing to the completion of the Ingolstadt pipeline. 
The 1992 interviews with managers at Kaucuk Kralupy revealed a number of strategic 
issues which directly impacted on the demand for contractors. First, there is an overall 
declining demand for Kaucuk's output due to the recession in the former Comecon 
markets. Also, consumers were switching to cleaner burning natural gas, and were 
substituting fuel oil for diesel oil. As long as the recession continues, demand for 
contractor services would be confined mainly to upgrades and environmental projects. 
Another problem mentioned at the interviews at Kaucuk in 1992, was that the firm could 
not process heavy residue, which comprises 43% of the crude oil supply. Two possible 
options were mentioned: (a) they could build a fluid catalytic cracker (FCC) to reduce 
sulphur in the fraction at a cost of $US 240-280 million; or, (b) they could build a 
thermal cracker (approximately $ US 80 million) and use `sweet' (low-sulphur) crudes 
imported from the West. If this option were chosen, they would also have to help finance 
the construction of the pipeline. 
The third, and perhaps greatest strategic issue regarded the uncertainty over the fate of 
Kaucuk's and Chemopetrol's Privatisation. In 1992, there were plans to privatise Kaucuk 
and Chemopetrol as one entity, mainly because there was so much overlap between the 
activities of the two firms--Kaucuk could process Litvinov's C4 fraction, and Litvinov 
had the capability to process Kaucuk's long residue. Privatisation of these two firms, 
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however, was also dependent on Western foreign equity participation, over which there 
was a considerable dispute. 
A consortium of Western firms made up of Conoco (USA), Total (France) Agip Petroli 
(Italy) and Royal Dutch/Shell (Netherlands/UK) were striving to take an equity stake in 
the companies of Kaucuk and Litvinov, however there was a dispute over the mechanics 
of the deal. The consortia was to pay approximately $US 170 million into the Czech 
Republic's National Property Fund for the right to take a 49% stake in the two companies. 
Disagreements among the Western members of the consortia concerning the amount of 
participation each Western partner would receive in each of the two Czech firm's 
operations, combined with disputes in the Czech Ministry over what plan would be in the 
best interest for the country, has delayed the deal for over two years. It is not known 
whether the deal has been consummated. 24 
7.7.1.4 Chemicals Trade: Chemopol 
Chemopol is the largest Czech trading company specialising in international trade of 
chemical and pharmaceutical raw materials and products. Prior to reforms in 1990, it was 
Czechoslovakia's principal representative for foreign trade in chemical products and raw 
materials. Now, following the liberalisation of foreign trade, each chemical firm is free to 
pursue its own import and export operations. 
24 As of July 1995, the deal did go through, however France's Total pulled out at the last minute, leaving 
the other three companies with the 49% stake in the two refineries. 
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Following the split of the Czech and Slovak Republics in 1992, Chemopol's import of 
crude oil fell from 8.2 million tonnes in 1992 to 5.8 million tonnes in 1993, a direct result 
of the cessation of its import activities for Slovnaft (the largest oil refiner in the Slovak 
Republic). While Chemopol is still the main importer of crude oil for the Czech 
refineries, and the largest exporter of the Czech chemical industry's chemical products, its 
future is uncertain. It has no substantial productive capacity, however it is a large 
shareholder in Chemical Works Sokolov (Chemapol, 1994). Whether Chemopol intends 
to continue its investment in production of chemicals, or concentrate its activities on 
chemical distribution is not known. 
7.7.2 Effects of Free Market Reforms: New Problems 
Even before Czechoslovakia split into two separate republics the impact of reforms was 
dramatic. In the first years of privatisation the number of autonomous firms in the 
chemical industry increased from five to over eighty and the loss of Comecon markets 
forced a reduction in overall output by over fifty percent. There are a number of 
problems which these newly privatised firms must face, many of which greatly impact on 
the demand for process plant contractors. 
One of the greatest obstacles these firms faced immediately following the collapse of the 
Soviet Empire, is that they were almost totally dependent on foreign feedstock. The 
drastic reduction in crude oil deliveries from the former Soviet Union to Central Europe, 
civil war in Yugoslavia, and an internal dispute over the ownership of the existing 
pipelines has stimulated an intensive search for alternative sources of feedstock. The 
need to find a more reliable source spawned a number of agreements between Czech firms 
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and Western partners, such as the cross-border pipeline linking the refinery at Litvinov 
with Ingolstadt, Germany. Even if the feedstock problem is solved, a number of other 
problems are emerging which exacerbate the privatised firms' situation. 
Under the old system, investment in new plants was not based on achieving highest return 
on capital employed, but on meeting production and capacity requirements. Now, the 
impact of privatisation is manifest in its effect on the investment decision making process 
at the executive level, especially concerning large-scale or long-term capital investment 
decisions involving Western firms. Previously (pre-reform), the state had a formal role 
in major capital investment decisions within industry, i. e. all projects involving western 
contractors required ministerial approval, usually through the large state foreign trade 
organisations. Privatised firms no longer need this approval, although the state still exerts 
its influence by approving the appointment of the general manager of transitional firms. 
There is also a reluctance of senior executives to make investment decisions because of 
the climate of uncertainty. For example, Kaucuk had over US $30 million available for 
capital investment for two years, yet uncertainties regarding the ministry's plans to merge 
it with Chemopetrol Litvinov kept their capital investment projects on hold. The 
decision-making process is further hindered by managers' reluctance to take risks. 
Previously, firms could rely on the state to subsidise them if projects did not perform 
well. Under the new reforms, managers will be held accountable for the profitability of 
their capital investment decisions. 
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Another problem suggested by one of the Czech managers, was that even though virtually 
all of the firms are short of money, managers still think in a "socialist rather than in a 
capitalist way", i. e. they think they are responsible for the fate and well-being of the 
people, so they are reluctant to make redundancies. 25 Prior to reforms in 1990, managers 
could rely on the Ministry of Industry to tell them exactly how much to produce, how 
much and to whom to deliver, and even to set the prices. Now, each firm must determine 
its own production levels and prices 26, and managers are responsible for their firms' 
profitability and growth. Further, if a firm's market share is greater than 30% it is 
considered a monopoly, and the State will intervene to allow only a `reasonable' profit. 
7.7.3 Effects of Free Market Reforms: Ministerial Objectives 
One of the main privatisation aims of the Czech Ministry of industry was to keep existing 
production streams of chemicals intact, so that each firm retained a high degree of vertical 
integration within the `core' chemical streams. This has led to some problems, especially 
in the privatisation of Chemopetrol (most evident in the dispute concerning the ownership 
of production streams at Litvinov and Kaucuk--discussed in Section 7.7.1). The main 
chemical streams within the Czech Republic are (as % of 1993 Republic chemical sales): 
Oil Processing (26%) 
Petrochemicals and basic plastics (14%) 
" Speciality chemicals and pharmaceuticals (18-20%) 
Basic inorganic chemicals and fertilisers (under 10%) 
" Basic organic chemicals (under 10%) 
Chemical fibres (under 10%) 
Rubber and plastics processing (under 10%) 
Organic dyes (under 10%) 
Industrial materials (under 10%) 
25 This was the opinion of Ing. Josef Hanzel, Marketing director of Chemopetrol Litvinov. The 
redundancy figures presented earlier would suggest that the managers are learning to overcome their 
reluctance to make redundancies. 
26 An exception to this is that prices for petrol, diesel and heating oil are still state controlled. 
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" Technical gases (under 10%) 
As was found to be the case in Poland, many non-core activities such as food catering, 
maintenance, and power production within each chemical firm are being rationalised or 
outsourced to achieve a higher level of operational efficiency. Two other aims of 
restructuring are to ensure that firms maintain a clean production profile and produce only 
profitable products. Although some plants which cannot meet these objectives will 
eventually be closed, it is first necessary to take into account whether the recession in a 
particular product area is temporary or permanent before such action is taken. By keeping 
such unprofitable plants open in the short term, the country can conserve hard currency, 
reduce chemical imports, and sustain domestic employment while giving firms a chance 
to adjust to the competitive forces of the free market. 
7.7.4 Effects of Free Market Reforms: New Enterprise Objectives 
At the enterprise level, some specific strategies employed to achieve the aims outlined by 
the Ministry of Industry can be illustrated. Each strategy signals a shift in enterprise 
objectives, which in turn, will affect the demand for Western contractor services. 
7.7.4.1 Clean-up, Upgrade and Expansion of Core Business 
The main opportunities for Western contractors in CentralEast European industry stem 
from the existing firms' desire to clean-up, expand or upgrade existing core operations, or 
to process residue. Because much of the funding for investment comes in the form of 
Western aid or guaranteed loans, not only must Czech enterprises incorporate the aid 
requirements with investment plans, they must also compete with other industry sectors 
for the scarce capital. 
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One of the main competitors for investment capital is the power generation industry, 
where a great deal of Western aid is still going to clean up atmospheric emissions. More 
Western funding is becoming increasingly available across the other industry sectors for 
new facilities (see e. g. Stacey, 1994; Taylor, 1993b. ), for completing projects which were 
on hold (see e. g. Blomquist and Joyce, 1994), for upgrading production processes (see 
e. g. Daniels, 1993), for retrofitting pollution control equipment (see e. g. Taylor, 1993a. ), 
for residue processing (see e. g. Eddy, 1994) and for process automation and control 
systems (see e. g. Michelson, 1993a. ). Similarly, there are projects which were started 
under the old regime which must be cancelled or put on hold because of lack of funding 
(see e. g. Michelson, 1993b. ). 
7.7.4.2 Co-operation with foreign partners 
Within the chemical industry, co-operation with foreign partners is emerging as a critical 
strategy for short-term survival. Spolchemie (based at Usti-nad-Labem) has undergone a 
restructuring process resulting in a divisional system with separate profit centres and 
executive directors for its core business units. Spolchemie's primary strategy has been to 
seek separate Western partners for each of these business units. Other chemical firms in 
the Republic are following similar strategies, with over 80% of the privatised firms in 
some form of negotiations with Western partners (Smith, 1991). As foreign partners gain 
interest in the Czech firms, long-term investment strategies, and thus contractor selection, 
will be influenced as well. 
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7.7.4.3 Further Vertical Integration 
Both Slovnaft and Kaucuk Kralupy have expanded operations into the retail trade by 
launching a service station network. Kaucuk plans to refurbish existing stations acquired 
from a competitor during the privatisation process, and will also build additional stations 
to bring its total to 36. One of Kaucuk's main competitors will be the Czech firm 
Benzina, which also plans to start construction of 25 new retail outlets this year. Such 
investment proposals signal a shift away from expanding production facilities, where 
contractors are typically used, to retail facilities, where process plant contractors are not 
usually used. 
7.7.4.4 Diversification Out of Core Business 
Other Czech chemical firms are finding opportunities outside of core business operations. 
Lovochemie (of Lovosice) is one such firm with plans to undertake a diversification 
strategy. Primarily a fertiliser producer, it is entering the food and beverage market with a 
fruit flavoured `life water' drink. Although the strategy may prove to be profitable for 
Lovochemie, such a move will temporarily divert investment funds which might 
otherwise have been used in core businesses where contractors had been used. 
As these examples illustrate, the newly privatised Czech firms are pursuing an array of 
strategies, some for survival , others are seeking growth. Many of these plans are also 
tied closely to Western participation and/or financial aid. It is not yet clear what will be 
the eventual effect on overall demand for Western contractors. Some of these moves 
(diversification, move to retail trade) signal a decline in the need for contractors. Others 
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(participation with foreign firms, expansion, upgrade, clean-up, etc. ) will provide 
continued opportunities. 
It is evident that enterprise objectives and strategies in the region are changing to meet the 
requirements of the new business environment. Just as the demand for a process plant is 
derived from the demand for its output, the strategies of process plant contractors may be 
derived from the strategies of client firms. Thus, for Western contractors with an interest 
in the region, an analysis of potential clients' contractor selection criteria should be an 
important component of strategy formulation. 
7.8 Framework for Analysing Demand for Contractor Services in FSU and CEECs 
Although a comprehensive statistical (input-output) analysis of the structure and conduct 
of the former Comecon chemical industry will not be performed, it is useful to undertake 
a conceptual analysis, piecing together the information obtained concerning existing 
capacities, production and consumption for selected segments of the chemicals industry in 
the region, to help determine whether new chemical plants (and therefore, contractor 
services) will be demanded in the future. A framework for this analysis is presented in 
Figure 7.4. Because production and consumption figures are readily available, and 
because it represents one of the surest areas for future growth, the plastics industry will be 
used to illustrate the application of this 
framework. At the least, such an analysis will 
help portray a picture of the problems faced by the region's chemical industry as it 
undertakes the changes imposed 
by the political and economic reform process. At best, 
the analysis should help contractors formulate corporate-level strategies for the region. 
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Figure 7.4 outlines many of the areas which must be considered by both the contractor 
and client in determining whether a contractor will be involved in the capital investment 
programmes of a client firms. Although the diagram separates the decision making 
process into two separate streams, supply (contractor) and demand (client), in reality, the 
contractor may be involved at the outset as a consultant or in conducting a feasibility 
study (as was discussed in Chapter 4). 
Similarly, although the units of analysis are shown in separate 'boxes', the actual analysis 
undertaken will require the synthesis of technological, financial, administrative and 
political information. Some variables will inevitably emerge as more important than 
others, depending on the nature of the individual project. Whether there are factors which 
can be considered critical for all contractors and clients, and common to the majority of 
project types, will be investigated in Chapter 8. 
7.8.1 Demand Side of Framework 
The 'demand side' of Figure 7.4 starts with a basic assessment of current levels of 
demand for any given product. Future demand will be influenced by the stage of the 
product life cycle, the country's current stage of economic development, and the 
availability/price of close substitutes for the product. Given that most economic sectors 
in the region are undergoing massive restructuring, demand patterns for basic chemicals 
will necessarily shift to reflect the liberalisation of cross-border trade and changes in 
consumer product demand. 
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Commodity intensity-of-use analysis can help forecast the future probable levels of 
consumption of certain products (e. g. plastics). The ultimate short- and long-term 
demand for any given plant's output, however, is extremely difficult to forecast because of 
the multitude of forces interacting in the marketplace. For instance, it can be forecast 
with a fair degree of certainty that per capita plastics consumption in the region will 
increase dramatically, given the historical and current levels of consumption as compared 
with those found in the West (see Table 7.18). Predicting where this plastic will be 
produced, however, is a much more complex task. For example, one of the areas where 
plastics consumption will see a significant increase is in the food processing/packaging 
industry. However, since the liberalisation of trade, there has been an increase in Western 
imports of pre-packaged food. Additionally, plastic containers, or even the plastic 
granules to be used in injection moulding might also be imported before productive 
capacities in the East are increased. 
Table 7.18 Comparative Plastics Consumption (1990) Kg per capita per year 
Polyethylene Polypropylene PVC Polystyrene Total 
FSU 4.5 0.6 2.0 1.5 8.6 
Western Europe 
. 
23: 8 
.................................... . 
10.4 
............................. 
14.4 6.6 55.2 
US 34.0 .......... 11.6 . ............................ 14.9 .................................. .......: 9.4 ............................... 69.9 
World ...................... . 5.7 
_. 
....................................... 2.3 . ............................ 3.5 1.6 13.1 
Source: European Chemical News (1991) July 22 
A comparison of East/West capacity utilisation within one segment of the plastics market 
(PVC market) is shown in Table 7.19. Although the population of Central/Eastern 
Europe is similar to that of West Europe, it can be seen that Eastern Europe's 
consumption is less than 25% of Western Europe's. Additionally, since-per capita 
consumption of PVC in Eastern Europe has declined by 30% since the initiation of 
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reforms in 1989, there exists substantial excess productive capacity in the East European 
countries. For new productive capacity to be demanded, not only must there be sustained 
growth in GDP, there must also be a significant shift in raw materials usage--towards 
more plastics in products and packaging. 
Table , i. 19 ý. ompansuu ui f4SI auu vv u" rurupeau rv1. iviarKeis, iyy i 
East Europe West Europe 
population 414 million 379 million 
................................................................................ .............. ................. .......... G..... D.... P ..................................................................... $.... 1...,. 4... 3... 9 .. b... i.. l.. l.. i. o.. .n... $7,965 billion 
... . ..... ..... .............................................................. ..... ... .... ... . ... ................. ....... . ...... ............ ....... ......... .:.. . ....... ....... ...... ..................................................... . ................................. $3,476 $21,016 GDP/Capita 
...............................................................................................................................:..................................................... ..................... PVC Consumption 1.2 million tonnes 5.1 million tonnes 
................................................................................................................................................................................................................. PVC Capacity 2.3 million tonnes " 5.9 million tonnes 
cnurce: ECN (1992) in PVC: Waiting for Growth in GDP, European Chemical News, December 21,28. 
Plant location analysis could also be used to factor in transportation costs of feedstock and 
chemical output to help forecast future demand of chemicals, and thus new process plants, 
in the region. It was shown in Section 7.3 that previous plant location decisions in the 
region did not always appear to be made on purely economic criteria. 
Figure 7.4 also illustrates that consideration of a product's export potential must be 
considered in the decision to build a process plant. From Table 7.19, it can be derived 
that West European PVC producers are operating at 86% of capacity overall, while East 
European producers are operating at only 52% of capacity. Whether this excess capacity 
can be used to handle future growth in West European PVC consumption is dependent on 
a number of variables. Areas which must be assessed are transportation costs, 
compliance with EC environmental regulations, and access to EC markets. This last area, 
access to EC markets, is an area which is of great concern to West European chemicals 
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producers, and impacts directly on the planned investment programmes of both East and 
West producers. 
In a 1990 study of the East European chemicals industry, the French consultancy firm 
Precepts identified the main criteria which would determine whether East European 
producers would represent a threat to their West European counterparts. According to 
Precepta, the East European's chances are greatest (1) for products with a relatively low 
technological content; (2) where scale economies and the proximity of sources of raw 
materials play a significant role; (3) for products/areas where the East Europeans already 
possess a high degree of specialisation; and (4) areas where the East Europeans' 
technological capability is approximately equal to the West (Leblond, 1990). The 
perceived threat of Eastern producers determines to a great extent, the corporate and 
competitive strategies of Western producers, i. e., will they engage in price wars, market 
sharing, or undertake mergers/acquisitions with Eastern producers to control output. 
If it can be ascertained that adequate demand exists (either domestic or export) for a 
particular product or product stream, a technical-economic-political assessment of 
existing production facilities must be undertaken. Specific areas of inquiry are: age of 
facility (some production facilities pre-date the 1948 take-over by the communist regime), 
the production process used, changing factor costs (e. g. energy, feedstock, labour), 
economies of scale, whether the production profile meets existing and proposed 
environmental regulations, and whether product quality is competitive with imports, and 
in foreign markets. Consideration must also be given to whether existing capacity is 
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sufficient to meet demands, and whether or not it is politically feasible to shut down the 
plant in light of the state's interest in maintaining employment levels. 
An example of a competitiveness appraisal is shown in Figure 7.5, which illustrates the 
relative competitiveness (efficiency) of a West European leader, a West European 
laggard, and a typical (average) East European Producer of PVC. According to Oxley 
(1992) over 50% of Eastern Europe's PVC capacity was built before 1970, and there has 
been relatively little recent investment in upgrading or modernisation. Additionally, some 
of the operations are based on acetylene rather than ethylene feedstock. The process 
which uses acetylene is particularly energy intensive, and thus is becoming uneconomical 
due to rising energy (electricity) prices. 
Despite these problems, some of the PVC producers are currently quite competitive with 
those in western Europe. This situation, however, may be relatively short-term. For 
instance, as Figure 7.5 illustrates, for most firms the low unit fixed costs and unusually 
low post production costs (freight, packaging, direct selling costs and technical service) 
offset high variable costs. The fixed costs and post-production cost advantages will be 
eroded as wage rates escalate in the region, particularly if current excess manning of 
plants is not addressed. Furthermore, even the most modern plants will need to be 
upgraded to meet stricter environmental and health and safety requirements--calling for 
investments with no added economic benefit. 
319 
Proce&c Plant Contractors in ºhe FS(' and CEFC. c 
Figure 7.5 
V 
150 
0 
Example of Competitiveness Appraisal 
Integrated VCM/PVC 
100 
50 
W Euroce Leader 
F 
Post-Production Cost 
W Europe Laggard 
-7 
Fixed Cost 
E Europe Producer 
Variable Cost 
W European Leader = 100 
Note: Cash costs only; capital costs excluded 
Source: Chem Systems (1992) in "PVC: Waiting for Growth" 
European Chemical News, 21 December, 28. 
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As shown in Figure 7.4, the five main strategic alternatives which the client may take at 
this point are: de-commissioning, continue as-is, upgrade, expand, or build new plant. 
Although in theory the client's decision to initiate a capital investment project is made 
before the decision to appoint a contractor is made, in reality, these decisions may be 
made simultaneously. For example, a feasibility study will recommend the construction 
of a new plant only if it can be constructed at a certain cost. If the client cannot meet this 
cost with its internal engineering resources, and if none of the contractors' tender offers 
are reasonably close to this cost, the project will probably not proceed. Further, even if 
the plant's construction is feasible, the cost/availability of capital may prevent the project 
from being realised. 
In the PVC market, it is likely that some plants will need to be shut down because of poor 
profitability and/or environmental concerns. Given global excess capacity in the PVC 
market, these plant closures are not likely to be replaced by new capacity in the medium 
term, and net exports of PVC from the region are expected to decline (Oxley, 1992). 
Additionally, according to Oxley, the plants which are shut down will also involve the 
closure of the related chlor-alkali facilities which run concurrently with the PVC 
facilities. This will have the effect of reducing the current caustic soda surpluses in the 
region, perhaps causing the shortages which were experienced in the late 1980s. 
7.8.2 Supply Side of Framework 
Just because a contractor is invited to tender for a project does not mean it will necessarily 
decide to submit a bid. The Supply Side of Figure 7.4 illustrates many of the variables a 
contractor may consider when deciding whether or not to submit a bid. Many of these 
321 
Process Plant Contractors in the FSU and CEECS 
parameters were identified in the literature search (e. g. Ball, 1985) and were discussed in 
Chapter 4. 
Some of the variables in the Assessing Involvement section of the framework are 
conceptually related, i. e. the contractor's countertrade expertise may enhance its chances 
of winning a bid. Similarly, an assessment of political risk (discussed in Chapter 6) may 
determine whether payment guarantees are available. The contractor must also weigh the 
probability of winning the bid, the bidding cost, and the expected profit, with the needs of 
keeping its order book full and the perceived need to construct a reference plant. 
In the section labelled Degree of Involvement, the primary functions which a contractor 
may perform are listed (introduced in Chapter 4). Although the decision of whether or 
not these functions are required is most often the client's decision, interviews suggest that 
when consortia are used, contractor functions are often divided according to these 
parameters. For instance, a relatively small contractor such as Voest-Alpine, which has 
limited proprietary technology and engineering man-hours at its disposal, might 
contribute its overall project management skills to a project, while using another 
contractor's capability at supplying the required technology, and another for providing the 
design and engineering work. 
The decision on which functions to perform is closely related to the Type OJ Involvement 
required. Evidence presented in Chapter 5 showed that while projects involving joint 
ventures and equity participation with the FSU and CEEC client firms were rare in pre- 
reform Comecon, the frequency of this type of arrangement is increasing. It was shown in 
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Chapter 5, as was predicted by Ball and Pearson (1976), that consortia tend to be formed 
on larger projects. 
7.8.3 Contractor Evaluation and Selection 
Once the client has decided to continue with a project, and that a contractor is needed, 
contractors are generally pre-qualified according to their reputation in a particular field. 
At this point, a series of negotiations between all of the parties concerned will continue 
until the appointment of the contractor is made. These negotiations are costly for the 
contractors (in terms of man-hours required in the preparation of bids), and include the 
discussion of a range of technical and operational details. Questions such as what type of 
equipment will be used, what will be the service guarantees, who will be the sub- 
contractors, to what extent will local equipment be used, etc., must be agreed upon. If 
there are a number of competing processes which could be used, the contractor might 
have to be flexible enough to use the one which best fits the client's needs. The 
contractor's problem-solving skills might also be demonstrated here, as well as 
throughout the construction of the project. 
Thus, it is during this crucial phase that the most important question for this investigation 
emerges: "Which variables are important for contractor selection in the FSU and 
CEECs? " The variables contained in the area labelled Contractor Evaluation and 
Selection, of Figure 7.4 form the basis for the primary research presented in Chapter 8. 
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7.9 Conclusion 
Because the petrochemical industry is characterised by streams of interrelated products, 
the decision to close a plant, either for economic or environmental reasons, will often 
have an impact on the downstream processing of related chemicals. Before the reforms 
were initiated, the central planners of Comecon were tasked not only with matching 
production with consumer demand, but also with integrating the complex downstream 
requirements of the petrochemical industry, such as matching capacities and further 
processing of chemical by-products. Now, following the disintegration of Comecon, not 
only have cross-border agreements for deliveries in chemicals been dissolved, but also 
internal arrangements within each country's chemical industry have been made more 
uncertain due to the break-up of the state enterprises. 
While the analysis of each country and each firm investigated in this Chapter was 
necessarily brief, recurrent problems facing the majority of the firms in the transitional 
economies can be identified. While some of these problems, such as the need for 
pollution control equipment and the further processing of residue can be translated into 
opportunities for process plant contractors, other problems, such as managerial indecision 
and ownership disputes, appear to simply inhibit the market for process plants in the 
region. It is important, however, for contractors interested in the region to understand 
the nature of all of the problems these firms face. 
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CHAPTER EIGHT 
Identification and Analysis 
of Process Plant Contractor Selection Criteria 
"I bet I know one thing which you do not have on that questionnaire-- 
personal contacts--they are the most important thing in this business. " 
-- A Czech Respondent 
8.0 INTRODUCTION 
This chapter presents the results of the primary research conducted to identify the factors 
which are critical for chemical process plant contractors seeking to win projects in the 
Former Soviet Union and in the Central and East European Countries. The chapter is 
divided into four main sections: 
(1) identification and analysis of contractor selection criteria in the Czech 
Republic (interview findings); 
(2) synthesis of the interview findings with the conclusions drawn in Chapters 3-7 
with the objective of generating variables for use on the questionnaires; 
(3) statistical analysis of questionnaires; and, 
(4) discussion of results. 
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8.1 Identification of Contractor Selection Criteria: The Case of the Czech Republic 
As discussed in Chapter Seven, the Czech Republic was chosen as the most suitable 
candidate for the initial primary data collection. In a series of interviews (1992-1993), 
decision makers representing four areas of the Czech chemical industry were asked to 
identify those variables which were most important to them in the selection of a 
contractor. Specifically, managers from the Ministry of Industry, State Trading 
Organisations, client chemical firms, and contractors were visited. Over 50 people 
involved in the Czech chemical industry were interviewed, of which 21 had experience in 
the contractor selection process, and were able to give their opinions on contractor 
selection criteria. (See Appendix 1 for the list of interviewees). It must be emphasised 
that, because there are only approximately 20 firms in the Czech Republic large enough to 
use contractors, this sample is felt to be representative of the industry decision makers. 
These interviews also uncovered important qualitative information which could not be 
retrieved in any other way. The interviews also confirmed the importance of ancillary 
services which have been instrumental in contract procurement. 
The results of the interviews are shown in Table 8.1, along with the criteria identified 
from the survey of Western contractors (von Emloh et al., 1994). It is interesting to note 
that, except for the top two variables, the list of criteria identified by the Eastern (Czech) 
contractors is identical in composition and order of importance to the list identified by 
Western contractors (see shaded areas of columns one and two, Table 8.1. The Eastern 
(Czech) contractors gave the list of criteria unprompted, without prior knowledge of the 
330 
Process Plant Contractors in the FSU and CEECS 
criteria given by Western contractors, and confirms two important points: (1) there is 
relative homogeneity of opinion among contractors as to the relative importance of 
selection criteria overall, and (2) there are at least some variables which are different for 
contractors operating in the FSU and CEECs. These points will be explored further in 
Sections 8.3 and 8.4. 
Although it is not the objective of this investigation to compile a hierarchical cross- 
respondent list of criteria, composite rankings combining the four Czech perspectives 
would yield the following list of the most important selection criteria: 
1. Sponsored visits* 
2. Price 
3. Project Finance 
4. Technology employed 
5. Reference list 
6. Political Factors* 
Political Factors* and Sponsored Visits* are not necessarily important on all projects, but 
are extremely influential when they do occur. After briefly defining these criteria, their 
significance for contractors will be discussed. 
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8.1.1 Political Influences: Internal and External 
The variables which exert the most influence in the contractor selection process were 
found to be political in nature. These political variables can be classified according to 
whether they are internal or external to the firm, and may occur at the three main stages of' 
the contractor selection process: pre-qualification, technical-economic evaluation, and 
final contractor selection. 
8.1.1.1 Internal Political Influences 
One of the most influential non-financial variables identified has been named sponsored 
visits. A typical example of a sponsored visit is when a Western contractor invites and 
sponsors a group (or one) of the client firm's representatives to the West for a visit. The 
official purpose of these visits are mainly to provide training 
for the visiting Eastern 
engineers/managers, or to gain the client's input in the design and engineering process. 
These extended visits usually include accommodation at a first-class hotel in a major 
western city with a substantial daily allowance in hard currency for the visitors. Thus, 
these visits provide representatives from Eastern client firms with an opportunity to 
escape the relatively austere environment in the FSU and CEECs and travel to Western 
countries. 
While the rationale for the visits might be considered valid, the practice is viewed (by 
both contractors and clients) as a form of legitimate bribery. As a marketing tool, this 
practice was not available to the Czech contracting firms, as they have neither the means 
nor a valid reason to send the prospective clients to the West for a visit. This custom may 
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therefore lend an advantage to those contractors based in relatively attractive locations, 
while those contractors based in developing countries are placed at a relative 
disadvantage. While both Eastern and Western contractors and the Czech chemical firms 
confirmed the influence of these visits, the official view from the State (as was to be 
expected), is that these practices have had little influence in determining 
contractor/technology selection. 
These sponsored visits need not necessarily be provided to employees of the firm to he 
perceived to be effective. One Czech contractor reported that after a Western competing 
contractor had entertained the teenage son and daughter of a ministry official on a ski 
holiday in the Alps, the Western contractor was awarded the project. This occurred, even 
though the Czech firm's and Western contractor's bid prices were, "... to the comma, 
. identical" 
A project manager from Chemopetrol Litvinov agreed that sponsored visits were 
extremely influential, but not at his level. According to this project manager, "there are 
too many technicians to bribe ". He cited an example where, after a thorough technical- 
economic evaluation of the various contractors' offers had been made, his team of 
engineers put forward their recommendations. However, these recommendations were 
ignored, and they had to work with an inferior technological package at a higher cost from 
the wrong supplier. The type of sponsored visit this particular manager thought would he 
valid, however, might be a trip to see the proposed technology in operation at a Western 
location. 
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The respondents were not unanimous in their opinions as to whether these practices 
would continue to be important. A project manager at one petrochemical firm is 
convinced that this custom would continue to influence decision makers for years to 
come. In the short- and medium-term, and in those countries where travel to the West is 
still relatively rare or not affordable, these visits will probably retain some importance and 
lend an advantage to Western contractors who are adept at implementing them. For those 
client firms with Western joint-venture or equity partners, however, the importance of 
these visits has probably already diminished to the level of influence they have in Western 
firms. 
8.1.1.2 External Political Influences 
External political influence, although not a factor in all projects, can be the most 
influential variable when it does occur. Several examples were cited where investment 
decisions based on technology and contractor evaluation criteria were overridden by 
political factors. In one instance, a superior Western technology for pollution control was 
available at a lower cost than the best available technology produced within Comecon. 
For political reasons, however, the firm was forced to purchase the equipment from the 
Soviet Union. In another project, the State forced a firm to exclude all German 
contractors from the bidding process because the country's trade deficit with Germany 
was too great. This precluded the selection of the contractor who had experience with the 
most desirable technology, and one with whom the firm had prior experience as well. 
Another example of external political influence stemming from the Ministry was given by 
a Czech manager, who felt that the perceived political orientation (ideology) of a 
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contractor's country was believed to be an influence in contractor selection. For example, 
contractors from France might be preferred to contractors from England because France 
was viewed as being more `liberal' or socialist in its ideology. 
The interview respondents all agreed that direct ministerial influence in contractor 
selection was no longer a major factor. It was noted, however, that the Ministry of 
Foreign Trade could still influence decisions through taxes, duty on some equipment, or 
through local content legislation. Another respondent observed that the Ministry of 
Industry still wants to direct and control the firms out of habit, and although there might 
not be an official relationship, personal contacts and relationships at high levels might 
still be a factor. 
8.1.2 Price 
Price was identified as important by all categories of respondents, although no respondent 
listed it as the single most important criterion. One Western contractor with an office in 
Prague commented that price was not really a factor, that all bids were within plus or 
minus 5% of each other. In his opinion, if you were not within this range you were 
automatically excluded. However, the same source also commented that it was not 
uncommon (if you were a preferred contractor) for the client firm to ask you to resubmit 
your bid if it was too far out of line. 
There are two `generic' pricing strategies which contractors may use to gain contracts 
and still maintain commercial viability: 
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1. Bid low, use low-cost strategy (i. e. use cheaper labour and materials) to 
maintain margins. 
2. Maintain high bid price, but determine and employ appropriate 
strategies which might induce a contract with a premium price (and 
margin) to be awarded. 
The success of a low cost strategy is closely tied to two of the selection criteria identified 
through the survey: Equipment Procurement and Use of Local Resources both suggest a 
low cost strategy. One major consideration for a Czech client firm was the contractor's 
ability to procure equipment locally and to use as much engineering labour as possible 
within the Czech Republic. The primary concern was of cost-the standard charge for 
engineering is approximately DMIOO-200 per hour in Germany, while it is only 250 
Czech crowns (DM14 ) per hour in Prague. Similarly, as equipment costs may account 
for over 50% of total plant cost (Ball, 1985: 71), considerable savings can be achieved by 
procuring equipment locally. 27 
Several Western contractors have already taken specific steps to ensure utilisation of local 
resources. A variety of strategies have been observed, ranging from the establishment of 
local offices to the acquisition of wholly-owned contracting subsidiaries. Asea Brown 
Boveri's (ABB) contracting subsidiary, Lummus Crest, has acquired a division of the 
Czech Republic's largest contractor, Chemoprojekt. In addition to the anticipated short- 
term benefit of reducing the cost of a contract through the use of low-cost labour, ABB 
hopes to reap long-term benefits through a better understanding of'the local market. 
27 The use of equipment produced in the former Comecon nations was mentioned in the validation 
interviews as well. It was found that clients felt that such equipment should not be used in the project (it 
was perceived to be of inferior quality). 
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If a project is successfully won and completed using a low-cost (or low price) strategy, 
another criterion comes into consideration : Previous Experience with Contractor was 
mentioned by several chemical firms. If, for example, a contractor wants to establish a 
presence in the region, and if this presence gives it an advantage in winning repeat 
contracts, then a lower margin or even a loss might be taken on the initial project to 
achieve this objective. Although the analysis of the CAPF database in Chapter 5 could 
not decisively conclude that previous experience with a contractor, or even previous 
experience in the country was an advantage, the literature on process plant contracting 
supports its importance 
If a low cost strategy is not used, the contractor must differentiate its services in order to 
win projects. The key to winning bids in this manner lies in determining what the client's 
needs and special problems are. The remaining sections discuss a few of the more critical 
needs which were identified through the survey. 
8.1.3 Project Finance 
The importance of project finance in the region can perhaps be best illustrated by a 
comment written on one of the questionnaires received from a Western contractor: 
"Unfortunately, your questionnaire does not reflect the timing at which these factors 
become important. If there is no. frnancing available, there is no 1)rolect. " 28 
For some contractors, then, the ability to arrange project finance is a necessary 
prerequisite (perhaps pre-qualification) for winning projects. As the Eastern firms are 
29 Project manager at Voest-John Brown. 
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now forced to make a profit, capital budgeting techniques such as discounted cash flow 
analysis will increase in use. As they do, a variable which will emerge as more important 
than the bid price is the overall cost of the investment, including finance charges. Apart 
from sponsored visits, the most critical region-specific factor identified by the survey was 
the client's need for project finance. As defined in Chapter Four, project finance is "the 
financing of a project in which the lender partially or wholly relies upon the assets of the 
project for collateral and upon the cash flow from the project as his source of funds fier 
repayment of debt. " (Howcroft, 1986). 
All respondents interviewed identified the contractor's ability to arrange project finance as 
a consideration which is emerging as one of the most critical influences in securing 
projects. In the past, financing was approved and guaranteed at the state level, and 
repayments could be subsidised by cash flow generated by exports in other firms and 
industries. It is now the responsibility of each firm to find financing for its own projects-- 
a task which is proving to be nearly impossible given the uncertainties within the region. 
When asked about the availability and cost of investment capital, all respondents had the 
same response. There is effectively no long-term money available, and short-term finance 
is available at a cost of 18% or more (1993 response). Lack of financing for needed 
investments in plant and technology for modernisation, expansion and clean-up was the 
most critical need cited by the firms and contractors interviewed. 
There are a number reasons why finance for projects in the region is so scarce. Problems 
such as unresolved property rights issues, existing level of public and private debt, 
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political risk, commercial risk associated with specific projects, and lack of financial 
infrastructure all contribute to the scarcity. Still, there are methods available which may 
give some contractors an edge over others if successfully implemented. Two of these 
methods, involving the use of countertrade and/or government guarantee of project 
finance, were introduced in Chapter Four. 
The managing director of Chemoprojekt, the Czech Republic's largest chemical process 
plant contractor, illustrated a recent project which was financed through countertrade. 
Chemoproject had just won a contract to supply a1 million tonne per year filling station 
(cost 10 million DM) in the FSU (Russian Federation). A newly created private trading 
organisation (unnamed) was to arrange the project finance. Russia was to pay for the 
filling station partly by crude oil, partly in caviar. Chemoproject was to be paid by the 
trading organisation in Czech Crowns. Other projects had been financed through similar 
means, using tyres, butter, and other commodities in exchange for contracting services. 
As discussed in Chapter Four, political influence need not stem from the client country to 
impact on investment decisions. There are a number of steps a government can take to 
enhance its domestic contracting industry (Ball, 1985) e. g., export credits, insurance 
against exchange risk and cost escalation, and by granting favourable financing to the 
contractor's activities in developing countries. For instance, the United States 
government has recently approved a US$2 billion line of credit for Russian oil firms 
(through the Eximbank) for the purchase of oilfield supplies and equipment (Boisseau, 
1994) . 
These funds are available only to US firms, obviously giving them a competitive 
advantage over contractors based in countries where such funding is not available. 
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8.1.4 Technology Required 
The concern for acquiring the 'right' technology was reflected by all interviewees, 
although different aspects of technical requirements were stressed by different groups. 
The major elements of concern associated with process technology were: 
Processing a product of marketable quality; 
Ensuring a clean production profile; 
Compatibility with existing operations; 
Contractor's previous experience with technology. 
8.1.4.1 Technology for a Product of Marketable Quality 
The requirement for producing goods of marketable quality was identified as one of the 
top concerns in technology acquisition (along with ensuring a clean production profile) by 
the State trading enterprise in the Czech Republic. The executives interviewed implied 
that some technology acquisitions in the past were not entirely successful in this respect, 
i. e., either the plant did not perform as expected, or the products were not competitive in 
the West. Because most firms operated in a non-competitive environment, marketability 
was less of a concern than meeting state mandated production goals. Future technology 
acquisitions must enable the firms to compete favourably with products from the West. 
8.1.4.2 Cleanest Available Technology 
A frequently reported aspect of industry in the former Comecon nations is the lack of' 
pollution control equipment and the frequent acquisition of'dirty' technology. The 
petrochemical and chemical industries, although recipients of more western technology 
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than any other industry, are prime targets for this criticism. The interviews reflected this 
concern, although not at an equal level of importance from all respondents. 
The desire to acquire the cleanest available technology was the primary concern of the 
Ministry of Industry and the State Trading Organisation. It was made clear, however, 
that one factor will temper this requirement--the need to make a profit. The cleanest 
available technology will be sought first, and if the cost can be reconciled with 
profitability requirements, the clean technology providers should win the contract. 
Whether the state's objectives are carried out at the enterprise level remains to be seen. 
The focus on clean production takes on another meaning in the context of EC 
requirements. Previously, there was a system of monitoring emissions and imposing fines 
on offending firms, although the effectiveness of this system was limited. With most of 
the CEECs striving for EC membership, compliance with stricter environmental codes is 
a requisite. Similarly, those firms wanting project funding from the EBRD, World Bank, 
IMF and other international lending institutions will increase their chances of securing 
finance if the projects are environmentally clean. 
8.1.4.3 Technological Compatibility 
Technological compatibility was mentioned by several client firms as an important 
component in contractor selection. This consideration is especially vital for upgrade or 
expansion operations, i. e. the technology must fit in with existing feedstock, energy, and 
automation constraints. If the technology concerned is available from only a small 
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number of sources, then the supplier of the initial plant should have its chances of 
winning bids for upgrades and expansions greatly enhanced. 
An example where compatibility is of contractual importance was also given by one of 
the interview respondents. In a hydrocracker project, the project manager was not 
allowed to give certain information about the existing plant to a new contractor (the 
previous contractor had stipulated this in the previous contract). In order to maintain 
compatibility with existing operations, the client was forced to use the same contractor for 
the new project as well. 
8.1.5 Reference List 
Having previously constructed a plant successfully was deemed to be extremely 
important, especially when associated with a particular process. Probably a more accurate 
representation of this finding is that a contractor is not normally invited to tender without 
a particular plant to its credit. This suggests that reference lists are extremely important 
in the initial (pre-qualifying) stages of selection. Exceptions to this are when a contractor 
offers to construct a pilot plant at reduced cost simply to gain experience in the 
technology. Such transactions are extremely risky for both parties, and may lead to 
financial disaster for the contractor. 
8.1.6 Other Considerations 
Interviews with Czech contractors with experience in a number of former Comecon 
nations revealed that, prior to reform, the process of contractor selection was fairly 
uniform throughout the chemical industry (indeed, throughout the FSl1 and CEEC's as 
343 
Process Plan! Contractors in the FSU and CEECs 
well). The foreign trade organisation (FTO) responsible for the import of capital 
equipment had a monopoly on a certain industry sector (in this case, chemicals). 
Engineers at the producer firm involved normally had an idea of which process was 
desired. If this process were available in one of the Comecon countries, Western 
processes would not normally be pursued. 
In the tendering process, there was a requirement for the FTO to obtain a minimum of 
three quotes, and normally only those contractors with experience with the desired 
process were invited to submit bids. The producer firm involved would then perform a 
technical/economic evaluation, and put forth its recommendation to the firm's senior 
managers (and FTO), and the final contractor selection was made. Throughout the 
bidding process, there was normally a great deal of interaction between the contractors 
and clients 
Many times in the past, a contract for a chemical plant also included the construction of 
offices, hotels, stores and other ancillary (often recreational) facilities. The projects were 
normally financed through export credits, and frequently, at least a portion of the contract 
was financed through countertrade. Performance bonds were also frequently asked for by 
the client. (For example, in a $220 million power station desulphurisation contract, the 
contractor Mitsubishi had to give a 25% performance bond). While cost-plus contracts 
were found to be preferred by the Czech contractors, lump-sum turnkey projects, with the 
contractor performing all of the functions, were preferred by the clients. 
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There were a number of other issues raised by the interviewees. For instance, many 
times equipment is sold as part of know-how package, i. e., the only way the process will 
be guaranteed is when certain equipment from certain suppliers is purchased. Thus, at 
least a certain amount of critical equipment would normally come from the contractor's 
preferred Western supplier (a plus for contractors who have equipment manufacturing 
associates or subsidiaries). 
8.1.7 Discussion and Summary of Interviews 
There are a number of problems and needs which Eastern contractors and clients perceive 
to be critical in the contractor selection process. It is critical for Western contractors to 
perceive them in the same way if they are to successfully win projects in the region. 
The interviews revealed that the importance of selection criteria may vary according to 
the stage of the selection process, a finding which is consistent with the literature on 
project-based businesses (see Chapter Two). Figure 8.1 illustrates one possible 
representation of this phenomenon by dividing the process into three phases: Pre- 
Qualification, Technical Evaluation, and Contractor Selection. 
As the Figure 8.1 shows, the importance of having a reference list or experience with the 
desired technology (one which satisfies the client's core needs) and/or client is most 
evident at the pre-qualification stage. Also important at this stage, are political factors, 
such as the balance of trade, or the ideology of a contractor's home country. The pre- 
qualification of contractors may also include the credit-worthiness and overall reputation 
of the contractor. 
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Figure 8.1 
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The second phase of the selection process, Technical Evaluation, includes a technical- 
economic evaluation of the contractor's proposal. In this evaluation, variables such as 
running cost vs. capital cost, and an evaluation of terms of delivery, equipment, and 
services are also considered. 
Regardless of which contractor emerges from Phases 1 and 2 as the preferred candidate, 
the eventual contractor selection process is often most strongly influenced by a different 
set of criteria. The people who evaluate the project's technical characteristics are often 
not the ones who make the contractor selection decision at the firm level. Further, those 
responsible for making the decision at the firm level may be influenced strongly by those 
at the ministerial level. 
The main region-specific selection criteria identified through the interviews appear to be 
political in nature, and can be classified according to whether or not they are internal or 
external to the contractor or client, and whether they stem from the client or contractor's 
country. These variables are summarised in Figure 8.2. Although the research did not 
discuss any specific political influences which would be classified as internal to the 
contractor, a speculative entry for this quadrant might be the contractor's region specific 
strategy, such as whether or not to lobby the government for financial backing, or whether 
or not to offer sponsored visits to potential clients. Although this matrix does not account 
for the majority of the selection criteria which the client firm considers while evaluating 
contractors, it does represent those which appear to be most significant, or different from 
those used in the West. The following sections incorporate the findings from the 
interviews and literature search into a statistical analysis of selection criteria. 
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Figure 8.2 
REGION SPECIFIC INFLUENCES IN CONTRACTOR SELECTION 
Stemming from Stemming from 
Client's Country Contractor's Country 
Internal + Sponsored Visits * Contractor's 
to Firm willingness and 
ability to countertrade 
* Trade Balance * Government 
Externe Support of 
to Firm * Political Ideol ogy Project Finance 
* Trade Barriers 
* Trade Barriers 
" Sponsored Visits * Contractor's 
willingness and 
ability to countertrade 
" Trade Balance ` Government 
Support of 
" Political Ideology Project Finance 
`Trade Barriers 
+Trade Barriers 
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8.2 Scale Development 
In the discussion on critical success factors in Chapter Two, it was found that at least 
some of the variables contributing to success might not be empirically observable. These 
same conclusions were drawn following the empirical investigation of the CAPF database 
in Chapter Five, that while there appears to be a correlation between some observable 
factors and winning projects (e. g., repeat projects), a cause-effect relationship could not 
be assumed. It was also concluded in Chapter Five, that although the empirical analysis 
helped describe the degree and type of Western contractor involvement in the FSU and 
CEECs, a different method of investigation was needed to identify factors which might be 
considered as critical for successfully winning projects in the region. 
Section 8.1 discussed the results of the interviews in the Czech Republic, concluding that 
at least some variables contributing to success for contractors in the FSU and CEECs 
appear to be different from those variables which are important for contractors world- 
wide. It was also hypothesised in Chapter Three, that there are also some differences 
between Western contractors' and Eastern Clients' perceptions of the importance of 
contractor selection criteria. 
The process of scale development, i. e., the generation of potential contractor selection 
criteria to be included on the questionnaires used to test the research hypotheses, can be 
done in a number of ways (see e. g. Bearden, et al., 1993; Churchill, 1979; DeVellis, 
1991; Gerbing and Anderson, 1988). 
349 
Process Plant Contractors in the FSU and CEECs 
These studies generally suggest that a combination of methods should be used, such as a 
literature search, qualitative analysis, brainstorming, etc. In this investigation, scales 
were developed through a literature search on the process plant contracting industry 
(Chapter Four), through an empirical analysis of the CAPF database (Chapter Five), by 
scanning the client-firms' macro-environment (Chapter Six), through an analysis of the 
client firms' industry (Chapter Seven), and finally, by interviewing managers representing 
the major industry stakeholders (Section 8.1 of this chapter). 
Although the resultant search could have produced a questionnaire with many more scale 
items, because factor analysis was intended from the outset, the number of scale items 
was kept to a minimum for several key reasons. To perform effective factor analysis, the 
literature suggests that the sample size be anywhere from 3 to 10 times as large as the 
number of scale items included on the questionnaire (depending on which source is 
followed). 
From the empirical analysis of the CAPF database, it was known that both populations to 
be surveyed were quite small (it was estimated that there were not more than 30-40 
chemical firms within each Central/East European country which might use contractors, 
and that there were perhaps 150 process plant contractors active in the region). Given the 
small size of the populations, the only way to achieve the required number of responses 
would be to request multiple questionnaires from each firm. Further, it was not known 
what type of response rate to expect from the CEEC client firms--no prior research on the 
industry in the region could be found, although industrial market research response rates 
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are typically less than 15% (Malhotra, 1993). 29 Finally, for practical reasons, it was felt 
to be important to keep the questionnaire to two sides, so that it would be easier to return 
by FAX. 
Table 8.2 presents a summary of the survey (copies of the questionnaires are found in 
Appendix 2) Although there are 37 scale items listed in Table 8.2, a number of others 
were initially generated, but were subsequently dropped for various reasons. For instance, 
the scale item designed to measure whether or not clients prefer to use contractors from 
their country was dropped, as this was not relevant for use on the contractor's survey. 
Two other scale items were accidentally omitted during the translation into Russian; 
however, because the Russian response rate was so low, these omissions are not believed 
to alter the outcome of the analysis significantly. 30 
As Table 8.2 shows, the number of respondents for each category is slightly lower than 
the response rate reported in Chapter Two. Nine of the questionnaires were returned with 
a great number of scale items left unanswered, and were considered unusable for the 
analysis (although they still contain useful comments and ancillary information). For the 
analysis of mean responses 81 questionnaires were used, 45 FSU/CEEC clients, 28 
Western Contractors, and 8 Eastern Contractors. 
29 A discussion with one of the respondents at the validation interviews indicated that a 15% response rate 
to a mailed questionnaire in the Czech Republic would be considered quite high. 
30 There are also some variables which, upon reflection, should have been included. For instance, whether 
or not it is important for the contractor to take equity participation in the project was not generated at the 
outset of the investigation, because pre-reform this activity was virtually non-existent. 
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Table 3.2 Comparison of contractor and Client mean Responses 
Abbreviation East West East 
used in SPSS Scale Item Clients Cont. Cont. 
output n=45) s (n=28) ':, ýn=8) 
.......... ...................................................................................................................................................................... .................................................... Access. .. bl Contractor is accessible throughoutproject 2.325 2: 607 1 . 
50 
............... 2 Barter 
» 
Contractor can barter/countertrade for payment 4.333 2 964 3.00 
.................................................................................... 3 Clntbank Contractor uses your bank for finance 4.578 4.464 3.13 
.......................................................................... .. 4 Commiss Contractor's plant commissioning skills 3.133 
.................... 
2.43 
5 Dejavu You have used the same contractor before 
.......................................... 
81 2.25 
...................... .. eskill Contractor's design and engineering skills 2 289 2.500 1.75 
........ 7 Equiploc Contractor procures equipment from domestic suppliers 3 778 3.643 2.88 
.............................................. 8 Feasible Contractor performs feasibility studies 3.622 4.143 3.00 
........... .............................. ........... . ............................................................................................................................ 
9 Localcur Contractor can accept payment in local currency 4 , 
333 4: 750 2 
: 
86 
10 Localexp Contractor has experience in countr.............................................................. 3 467 2 036 1 63 
....... .................................. 11 Lowrate Contractor can obtain lowest interest rate on finance 2.733 3,179 3.57 
....... .................. ................................................................................................................................................................................. 12 Ministry Influence of your country's government (or Ministry of Industry) 5.356 3.036 3: 38 
.......... 13 Ownrnd Contractor has his own R&D facility 3 822 5 000 1.75 
....................................................... ... ....... ...................................... ..................... ............. .............. 14 Price Bid price is lowest 2.511 2: 393 2.14 
........................................................................................................... .... 15 Probsoly Contractor can solve technical problems 2.067 2.393 1.38 
.................... 16 Procequip........ Contractor's ability to procure equipment 2: 956 2: 750 2: 00 
.......... 
17 Projfinc Contractor can arrange project finance .2 956 *2.179 4.14 
..... ........................ .................... 18 Projm t 
............ . 
Contractor'spro ect management skills. 
. ............................................................ 
2:. 1.33....:.... 2: 607........... 1..... 5..... 
19 Reflist Contractor's reference list of clients 2.622 2.929 2: 00 
............................... 20 Rptplant Contractor has successfully built plant before '" 2.200 2.000 '" 1.13 
...........................................................;....................;................... 21 Sellprod Contractor can help market the plant's output 3; 311 3: 964 4.14 
.......... . 22 Shortime Contractor can build plant in the shortest time ........ 2444 3.179 1.88 
............ ......... .................. ............................. 23 Subcont Use of domestic sub-contractors 3.578 *2.857 2.50 
............................... ....................................................................................................................................................................................... 24 Talklang Contractor communicates well in your language *4: 244 *3: 500 1.75 
25 Tecenerg 
, 
Technology/process is most energy efficient 1 956 3.214 2 25 
........ ........... . 2 Technolo / rocess makes best use of available feedstock 2.289 2.500 1.50 26 Techfeed 
............................... 
Y. 
............................................................................................................................................................................ " 
. 
offered.. 
. 
available. 27 TechnoloBY 
. 
P....... / rocess.. 
. 
newest.. 
. 
2.311 3.464 2.57 
. 
is.. 
. ... 
Technew 
............................................................................................................................ . . . . 28 Techown Contractor develops and uses his own technology/process 3: 800 4.286 2.25 
.........., ............................... 29 Techprice 
, 
Technology/process offered has lowest licensing cost 3 378 4000 2.14 
........ ..... ..................... ..... ............ 30 
. 
Techqual 
, 
Technology/process produces highest duality product 1 933 2.393 1.25 
......................................... 31 Teclean Technology/Process is ecologically cleanest available 2.044 3.036 1.25 ....... ..................................,............... .. 
32 TecI ent Contractor can build plant using your proprietary technology 3 : 044 1 4.893 1 1.71 ............ 33 Tecoffer Contractor offers the most desired technology/process 2.133 2.321 1.43 
......... ....... .............................................. ...... ................... 34 Tecompat Technology/process offered is compatible with current process 3.000 3: 071 2: 00 
.......................................... ....., ................ 35 Tecopcost Technology/process has lowest overall operating costs 2 644 3: 250 2.50 
.... 36 Tecrites Contractor has exclusive rights to the process *3.733 '4464 2.00 
......................... ...................... .................... 37 Training Contractor provides training for you in his country 4.111 3.214 1.38 
Mean item response for all scales 3.1 3.29 2.22 
Notes: 
1. Shaded area represents differences significant at the . 
05 level. 
2. * represents differences at the . 10 
level. 
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8.3 Statistical Analysis of Questionnaires: Comparison of Mean Responses 
Chapter Two (Research Methodology) discussed the methodology used in implementing 
the questionnaires in the FSU, Poland, Romania, the Czech and Slovak Republics. Also 
discussed was the methodology for gathering the same information from Western and 
Eastern Contractors. (See Appendix 8 for a detailed list of respondents). 
Before a comparison of means is conducted, an ordinal ranking of the scale items is 
presented, as was done in von Emloh, et at (1994). These results are shown in Tables 8.3 
and 8.4. While there are some similarities between the two tables, some notable 
differences can be found as well. For instance, the contractors feel that having built the 
project before is the single most important selection criterion for them, while the clients 
rank this at number 7. The most important selection criterion for the FSU/CEEC clients 
is that the technology/process offered by the contractor produces the highest quality 
product. This scale is ranked seventh by the Western Contractors. 
The statistical differences between the top criteria on each list appear to be relatively 
insignificant, for instance there is very little difference between the top three criteria on 
the list of client responses. At the same time, however, it appears that the clients are most 
interested in the technology itself, while contractors appear to believe that previous 
experience with the technology and in the country are most important. The next section 
will compare the means of the two populations, and try to uncover further similarities and 
differences between contractors and clients. 
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Table 8.3 Ten Most Important Contractor Selection Criteria 
(as perceived by YNU and Ci± LL clients 
Rank I Scale Item I Clients 
1i Technology/process produces highest quality product 
............................................................................................................................................ 2 Technology/process is most energy efficient 
.......................................................................................................................................... 3 Technology/process' is ecologically cleanest available 
..........: ............................................................................................................................................ 4 Contractor can solve technical problems 
....................................................................................................................................................... 5 Contractor offers the most desired technology/process 
........ ........... .................................................................................................................................................. Contractor's project management skills 
.......... .......... ...... ............. .................... .... ........ .......... ........ .... .......... . ..... ............. ..... . ........... ......... . .......... ... Contractor has successfully built plant before 
.........., ........... ontrac..................................................................................................................................... Ctor's design and engineering skills 
.......... .......................................................................................................................................................... Technology/process makes best use of available feedstock 
........... .......................................................................................................................................................... Technology/process offered is newest available 
1.933 
...................................................... 1.956 
.................................................... ?. 044 
2.067 
2.133 
2.13 3............ ýý 
Table 8.4 Ten Most Important Contractor Selection Criteria 
(as perceived by Western Contractors) 
Western 
Rank Scale Item Contractors 
1 Contractor has successfully built plant before 2.000 
...... ...................... ..................................................................................................................... ontractor has experience in country . 
036 
. ........................................................................................................................................................................................................ ..................... Contractor can arrange project finance 2.179 
........... ................................................................................................... _............................................................................ ................................ Contractor offers the most desired technology/process 2.321 
..................... ................... :........:..................................................................................................................................................... ............................... 5 Bid price is lowest 2.393 
............... 5 ..... 
:................................................................................................................................................................ Contractor can solve technical problems ............... 
;................................ 
2.393 
..... ..... t ................................................................................................................................................................. Technology/process produces highest quality product ............................................... 2.393 
................................................................................................................................................................ ontractor's design and engineering skills ................................................ 2.500 
Technology process makes best use of available 
feedstock 2.500 
............................,................................................................................................................................ ontractor is accessible throughout project ............................................... 2.607 
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8.3.1 Are Projects in the FSU and CEECs Different? 
This section investigates whether there are East-West differences in the relative 
importance of contractor selection criteria, as perceived by Western contractors. The 
study performed by von Emloh et al. (1994) asked a sample of Western contractors to 
assess the relative importance of 11 variables for gaining contracts world-wide. Ten of 
these 11 variables are identical in content to 10 of the scales used in the current 
investigation. As the methodology for questionnaire implementation was similar 
(mailed questionnaire) as well, the main difference between the studies relates to 
geographical specificity, i. e. the current investigation is concerned only with winning 
projects in the FSU and CEECS, while von Emloh et al. was concerned with all projects 
world-wide. It is useful to investigate whether there are similarities between the studies. 
If so, it would point to the homogeneity of projects (or, more specifically, the 
homogeneity of contractors' perceptions of critical success factors for winning projects). 
To make the comparison, access to the raw data from von Emloh et al. (1994) was 
needed, and was graciously made available by the authors. The data were then plotted 
(see Figure 8.3) and simple linear regression was conducted. 31 
31 Von Emloh, et al. (1994) used a5 point scale, with I= least important, and 5= most important. 
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Figure 8.3 
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As Figure 8.3 shows, there is an relatively high degree of correlation between the two 
studies (R-squared = . 
829, none of the differences were significant at the . 10 level). 
Subsequent test of means also revealed no significant differences. From the Western 
contractor's perspective, then, there appears to be relative homogeneity of opinion, i. e., 
those variables which are important for gaining contracts world-wide are also important 
for gaining contracts in the FSU and CEECs. The primary purpose of this investigation, 
however, is to determine whether there are differences in Western contractors' and 
Eastern clients' perceptions. The next section begins this task at the simplest level: 
comparison of mean responses. 
8.3.2 Comparison of Western Contractors and Eastern Clients 
A comparison of responses for the two largest groups of respondents, Eastern clients and 
Western contractors, is presented in Figure 8.4. Although a seven point scale was used 
on the questionnaire, no means fell below 1 or above 6. In Figure 8.4 client mean 
responses are measured on the horizontal axis, and Western contractor mean responses are 
measured on the vertical axis. 
A `Line of Equal Importance' has been drawn on the diagonal, on which data points 
would fall if contractor and client mean responses were identical. Data points falling 
above the line represent scale items which are considered to be relatively more important 
to the client than to the contractor. Conversely, data points which fall below the line 
represent scale items which contractors perceive to be more important. 
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Figure 8.4 
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As Figure 8.4 shows, although there does appear to be some correlation between the two 
sets of means, considerable differences can be exhibited in a number of variables (R- 
squared of the regression using the two sets of means = . 26). Thus, at the simplest level 
of analysis (plotting the data), there appear to be at least some significant differences 
between contractor and client perceptions of what is important for winning projects in the 
FSU and CEECs. Subsequent t-tests of the mean responses of each population confirms 
this: there are significant contractor-client differences in 15 of the 37 variables used on 
the questionnaire (11 were significant at a level of . 
05, and four were significant at a level 
of . 
10). These points are indicated in Figure 8.4 
8.3.2.1 Quadrant of Current Emphasis: Selection Criteria with No Significant 
Contractor-Client Differences 
Figure 8.4 is divided into four areas: Missed Opportunities, Lower Priorities, Misplaced 
Emphasis, and Current Emphasis. These labels correspond only roughly to the data 
points contained in each quadrant, and attempt to interpret the meaning of the data points 
with respect to their position in the matrix and distance from the line of equal 
importance. For instance, although five of the data points representing significant 
contractor client differences are contained in the quadrant of Current Emphasis, four of 
them are interpreted as Missed Opportunities (variables 2,25,27 and 31), and one as 
Misplaced Emphasis (variable 17). Thus, the interpretation of each variable is dependent 
more on its distance from the `Line of Equality' than to the quadrant in which it is 
located, as indicated by the curves which have been drawn in the matrix. 
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The majority of data points fall in the quadrant of Current Emphasis, indicating that both 
sets of respondents consider them to be relatively important (mean for each population is 
under 3.5). This also acts as a preliminary indicator of the quality of scale development: 
as it was the purpose of the investigation to identify those variables which are considered 
to be important for contractor selection to both contractors and clients, it should be 
considered a success that so many of the variables measured fall into this category. 
As already mentioned, within the quadrant of Current Emphasis, significant contractor- 
client differences were found in five of the variables. These will be discussed separately 
in the sections following. Table 8.5 identifies the remaining 15 variables found in this 
quadrant, sorted in order of importance according to FSU/CEEC clients' responses. 
Table 8.5 Current Emphasis: Variables With No 
ificantw vitterences in contractor ana client rercepnons 
Scale Item 1 Client Contractor 
Mean Mean 
30 Technology /process produces highest quality roduct 1.933 -2.393 
15 p Contractor can solve technical problems 067 2.393 
18 .. Contractor's project management skills 
........... ... 
... 2 133 
. .... ..... .... 
.. 2.607 
33 ............. .......................................................... Contractor offers the most desired technology/process 
......... 
. . .. ............. 2.133 .......................... 2.321 
0 ......................... .. Contractor has successfully built plant before 2.200 2: 000 
26 Technology/process makes. best use of avaºlable feedstock 
......... 
2289 2 500 
........... ......... . . Contractor's design and engineering skills 2 289 2.500 
1 ................................ Contractor is accessible throughout project ...... 2.325 ................ 2.607 
14 Bid price is lowest 
.................................. . . : 
2.51 1 2.393 
19 ... . ............................................................. .. Contractor's reference list of clients 
................................................ . ....... 
................................. 2.622 .......................... 2.929 
........ 35 . . ............................................................... Technology/process has lowest overall operating costs 
................................ 2: 644 .......................... 3.250 
11 Contractor can obtain lowest interest rate on finance 
................... ................... .... .......................... ............. + . 
2.733 
... .. 
3.179 
........ 16 .... ....... . ................ ... ............... ...... ... ........ . Contractor's ability_to. procure equipment 
..................... .. 
... .... .......... .......... 2.956 .......................... 2.750 
........ 34 ........ Technology/process offered is compatible with current process 3.000 3.071 
41 Contractor's plant commissioning skills : 3.133 3.357 
Note: I= most important 7= least important *t-test for sienificance 
The variables contained in Table 8.5 should be considered extremely important, even 
critical, for contractors doing business in the FSU and CEECs. Because all of these 
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variables were discussed in preceding chapters, the following discussion will concentrate 
on those variables which exhibit significant contractor - client differences. Of particular 
import, are those which represent Missed Opportunities or Misplaced Emphasis . 
8.3.2.2 Contractors' Missed Opportunities 
Five variables lie in the region of Figure 8.4 Tabled Missed Opportunities (see Table 8.6). 
All of the variables contained in Table 8.6 are considered to be relatively more important 
by the client firms than by the contractors (significant at . 
05), and represent the client's 
changing needs as was discussed in Chapter Seven. One of the most important selection 
criteria for clients overall was found to be Technology is most energy efficient. This 
concern for energy efficiency is a direct response to increasing energy prices and 
decreasing subsidies from the government. The next scale item, Technology is 
ecologically the cleanest available was also shown to be important in Chapter Seven, as 
the majority of capital investment expenditures for the firms profiled were for pollution 
control projects. 
Table 8.6 Comparison of Mean : Contractor's Missed Opportunities 
Scale Item Client 
Mean 
Contractor 
Mean 
25 Technology/process is most energy efficient 
. .. ... .. 
1.956 3.214 
31 ... ... .... ........................ ........................................................................... : Technology is ecologically cleanest available 
.. ... ... .. 
................................... 2.044 ................................................ 3.036 
27 .. ... .... ..... .......... ........ . ..... ......... ....... .... ..... ....... . .... ......... . ........... . ...... .... Technology/process in newest available ........ ...................... ..... 2.311 . ............................................. . 3.464 
22 ............................................................................................ Contractor can build plant in shortest time ....... ........................... 2.444 .... ........................................... 3.179 
32 ..................................................................................................................... Contractor can build plant using client's ................................... 3.044 ................................................ 4.893 
technology/process 
Note: Ali are signiucant at me u: level. 
The third variable contained in Table 8.6, Technology is newest available, appears to be 
highly correlated with the first two variables (indeed, this proves to be true as shown in 
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the factor analysis presented in Section 8.4) reflecting the client's perception that the 
newest technologies are the cleanest and most energy efficient. Contractors, interestingly, 
are not as anxious to use the newest technologies. New technologies might not yet be 
proven in full-scale plants, and to use them would represent a risk of cost overrun due to 
technical problems of scaling-up the process. 
The importance of scale item number 7, Contractor can build plant in shortest time, 
might also be interpreted as an effect of free market reforms. Feasibility studies which 
are conducted before projects are approved normally include discounted cash flow (DCF) 
analysis. It was mentioned frequently in the interviews, that the cost of capital is now 
considerably higher than it was pre-reform. With higher finance charges, and with the 
current emphasis on profit and cash flow, it is imperative for the client to have the plant 
up and running as soon as possible. 
The last variable contained in Table 8.6 was designed to measure whether or not it is 
important for a contractor to be able to Build the plant using the client 's proprietary 
technology. Like many Western chemical firms, some of the FSU and CEEC clients 
have a portfolio of processes which they have developed (or were developed by the 
appropriate state institute and they now hold the rights), and would like to see used on a 
larger scale. Obviously, there would be a great incentive for these clients to use the 
technology, as they would not have to pay for the rights to use another process (normally 
3-6% of total project cost). Additionally, if the process proves to be successful, they may 
be in a position to license the process to other chemical firms as well, generating more 
revenue. 
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From the contractor's point of view, there is relatively little incentive to use an untried 
process, as it represents a much greater risk. Although the CAPF analysis in Chapter 
Five revealed that Eastern processes have been used in a number of the plants constructed 
in the former Comecon nations, Western contractors have been used on only a very small 
proportion of them. 
8.3.2.3 Contractors' Misplaced Emphasis 
Seven variables (five were significant at . 05, two significant at . 10) are found in the area 
of Figure 8.4 where contractors place significantly more importance on the selection 
criteria than do the clients surveyed. These variables, interpreted as Contractors' 
Misplaced Emphasis, are shown in Table 8.7. 
It is not surprising that the first item in Table 8.7, Use of domestic sub-contractors, is 
significantly more important to contractors than to the clients. The primary reason for 
using domestic sub-contractors is economic--wage rates in the CEECs are still 
significantly lower than in the Western countries. By using domestic sub-contractors, 
Western contractors can complete the project (hopefully) at a great savings. If Western 
contractors pass this savings on to the client in the form of a lower contract price, then 
this method of operation could lead to an enhanced probability of winning a contract. The 
interviews with FSU and CEEC clients, however, revealed that domestic sub-contractors 
are used on virtually all projects, and thus is not an important selection criterion. This 
does not mean that contractors should cease to use local engineering and construction 
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firms, it simply means that doing so does not help win projects (it merely keeps costs 
competitive with other contractors). 
Table 8.7 Contractors' Misplaced Emphasis: 
Significant Uiiterences in contractor ana client rerceptions 
Scale Item Client 
Mean 
Contractor 
Mean 
Significance 
23 : Use of domestic sub-contractors 3.578 2.857 . 092 : ...... ...... ....................................................................................................... Client has used contractor before .............................. 3.867 ...... ....................... ............. 2.821 ........................... ...... ...... . 018 
........... 10 ...... ...................................................... .......................................... Contractor has experience in country . .............................. 3.467 ...... ..................................... i 2.036 : 
....................................... 
. 000 
37 ...................................................................................................... ontractor provides training in his .............................. 4.111 ...... ........... ......................... ....................................... 3.214 . 
037 
country 
24 ..................................................................................... Contractor communicates well in your 
:.............................. 4.244 ...... .................................... 3.500 ..................... ................. 
. 095 lac? uage...................................... 
......................................... :.............................. ......:.................................... ................................... ..... 2 ........ . Contractor can barter/countertrade 4.333 2.964 : . 
003 
........... 12 ......:...................................... . : Influence of Client's Government or .............................. 5.356 ...... ................. ................... 3.036 ... .................................... . 
000 
Ministry 
,. r,. *P" i= most important 7= least imnortant t-test for swnificance 
The scale item number 5, Client has used contractor before (or Previous experience with 
a client, depending on which questionnaire is being used) was also shown to be 
important to contractors world-wide in the study conducted by von Emloh et al. (1994). 
The interviews with client firms also suggested that long-term personal relationships 
between contractors and clients were extremely important in the contractor selection 
process. It is surprising to find that the clients in this survey considered previous 
experience with a contractor to be relatively unimportant. 
There are a number of possible explanations for this anomaly, however the simplest is to 
assume that the clients surveyed either had no previous experience with contractors, or 
that they were not satisfied with the contractors with whom they had previous experience. 
Another possible explanation is that different types of projects (and contractors) are now 
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needed to fulfil the capital investment programmes of the firms in the transitional 
economies.. Unfortunately, the validation interviews did not reveal any further insight 
which might explain this finding. Reliability analysis, however, did find that this scale 
was not consistently measuring contractor's perceptions, so. it too, was dropped during 
scale purification. 
The majority of the contractors surveyed thought that Previous experience in country was 
a relatively important variable in winning contracts. The contractors interviewed cited 
several reasons for this, however their rationale mainly centred on the importance of close 
contractor-client personal relationships. Thus, it is not so much experience in the country 
which lends a competitive advantage, but previous experience with a client. It is possible 
that contractors may have interpreted this incorrectly, i. e. they felt that it meant previous 
experience with client. Indeed, reliability analysis revealed that this scale was not 
consistently measuring what it was intended to measure, and so was subsequently 
dropped in the scale purification process (see Section 8.4). 
The next variable, Contractor provides training for client in his (contractor 's) country, 
represents an attempt to measure the importance of sponsored visits (identified in Section 
8.1). Western contractors do appear to find this activity of some importance, however the 
clients surveyed did not. There are three possible explanations for this. First, it is 
possible that the interview respondents overstated the importance of sponsored visits. 
Given the emphatic nature and the number of respondents who identified sponsored visits 
as influential, this is not the most probable explanation. Second, it is possible that the 
clients did not interpret this scale item as it was intended, i. e., that they interpreted it to 
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mean that the contractor would provide legitimate, necessary training for the client's 
employees. As this is done quite frequently by a number of contractors, this type of 
activity is probably not as influential as the more `unnecessary ' visits described in 
Section 8.1. The third, and perhaps most probable explanation, is that the importance of 
sponsored visits (at least for the clients surveyed) is declining, and contractors need to 
recognise this fact. 
Whether or not a contractor communicates well in the client's language was included to 
help measure the importance of the need for local adaptation. Again, the contractors 
surveyed placed relatively higher importance on this variable than did the clients 
(significant at the . 10 
level). The interviews revealed that, prior to reform, the contract 
language for all projects involving foreign contractors (either Western or Eastern 
contractors) was almost always English32, although German is used most frequently in 
spoken communication. Even though there is a significant contractor-client difference in 
the importance of this variable, it is probably more accurate to interpret it as one of 
Lower Priority. 
The last two scale items, measuring the importance of countertrade and the influence of 
the client's Ministry or government, were also found to be extremely important variables 
in the literature search. It was surprising, again, to find that the client firms perceived that 
these two scale items were relatively unimportant. Although both the literature and the 
interviews found that countertrade is fairly widespread in the region, none of the client 
32 Exceptions to this occurred when the foreign contractor was from France, in which case the contract 
language was French. 
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firms interviewed actually said that it was an important factor in contractor selection. 
This may be explained by the fact that there are a number of trading firms which can 
facilitate countertrade independent of the contractor's involvement. This is not to say that 
those contractors which have countertrade capabilities should consider curtailing these 
activities, rather, countertrade should be viewed as just one project financing tool. 
The last scale item to be discussed in this section, influence of the client country's 
government or Ministry of Industry was included to determine whether or not client firms 
were now making contractor selection decisions independent of the central planners. The 
answer is, most emphatically, that they are. This scale item was the single most 
unimportant variable for client firms. As the majority of respondents were from 
Poland, and the Czech and Slovak Republics, it can be concluded that for these countries, 
governmental influence is in decline. This finding is supported by the interviews. The 
group of contractors surveyed, however, believe that the government (or Ministry) still 
has some influence in the contractor selection decision. One possible explanation for this, 
is that a number of contractors were describing past projects when answering the 
questionnaire, and are not fully aware of the Ministry's declining influence in most of the 
countries surveyed. This finding, while supported in part by the interviews, would need 
further investigation for verification. 
8.3.2.4 Quadrant of Lesser Priorities 
Of the variables located in the quadrant Lower Priorities, two were found to exhibit 
significant differences in contractor and client perceptions: Contractor has his own R&D 
facility and Contractor has exclusive rights to the process. Although neither of these 
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were considered to be relatively important by either contractors or clients, both items 
were considered to be more important by the client than by the contractor, and will be 
discussed here. Overall, contractors generally could see no relationship between their 
having an R&D facility and winning projects in the FSU and CEECs, as this was the 
single most unimportant scale rated by them. Clients are fairly ambivalent as to this 
scale item's importance, however their were seven other variables which clients felt had 
even less influence than a contractor's R&D capability. 
Whether or not the contractor has its own R&D facility would appear to be closely 
correlated with the other variable in the quadrant showing a significant contractor-client 
difference, Contractor has exclusive rights to the process. 33 These concepts, discussed in 
von Emloh, et al., (1984), were mentioned in several validation interviews as well. One 
particular contractor felt that the importance of these variables in contractor selection 
depended on the contractor's strategy, i. e., it did not really matter whose technology it 
was or who developed it. This particular contractor had no proprietary technology and 
very little engineering capacity, yet had won a significant number of projects in the 
CEECs, acting primarily as a project manager and arranger of project finance. 
The remaining variables contained in the quadrant of Lower Priorities (scale items 3,7,8 
9,28) exhibit no significant contractor-client differences, and, as they are not considered 
important either by contractors or by clients, they will not be discussed further in this 
section. 
33 These two variables are also correlated with a third variable located in the quadrant, Contractor develops 
and uses his own technology/process. 
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8.3.3 Differences in Mean Responses by Country 
To date, no prior research has been found which might reveal how respondents from the 
target countries answer questionnaires, i. e., do respondents from one particular country 
have a tendency to answer all items either more favourably or less favourably?. If there 
is a cultural bias towards the way respondents answer the questions, then a comparison of 
means would not be possible without some adjustment. Further, errors in translation may 
not have been detected, making a cross-cultural comparison more difficult. 
At the outset of the investigation it was hoped that enough responses from each country 
could be gathered so that factor analysis could be conducted separately for each country. 
This, unfortunately, has not been possible. However, a comparison of mean responses 
between Poland and the Czech Republic might yield some insight into whether there is a 
degree of homogeneity in the CEECs. 
Table 8.8 lists the mean responses of client firms in the Czech Republic and Poland. 
There were found to be significant differences on 7 of the 37 scales (there were 
differences on 10 of the 37 scales when contractors and clients were compared--see Table 
8.2). Although the Polish respondents did have a slight tendency to rate the majority of 
the scales as more important than did the Czechs, further research is needed to verify this. 
The Polish respondents appeared to show a greater concern for both the initial capital cost 
of the plant and for the operating cost of the process employed. This may be due to 
relative differences in the cost/availability of capital and the degree to which energy 
prices are subsidised in each country. As Poland is reported to have liberalised energy 
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prices at a much faster rate than did the Czech Republic, this finding is not surprising. If 
the survey were to be conducted again in a year or two, it would probably show a greater 
similarity between the two countries as the Czech Republic's energy prices increase. 
Table S. 75 comparison of t-zecn ana rofsn clients' Mean Kesponses 
Czech Poland 
Scale Item 
.............................................................................................................................. : 
n=13 
: n=15 ......... 1 ............... .... 's Use of domestic sub-contractors 
........................................................................................ ................. 
. 
. 
................... . 3.76 .................. 2.80 
......... 2 . ..... ................................. Contractor's reference list of clients 
............................. ................................... . 
. ................... 2: 84 1: 53 
......... 3 . . Contractor's project management skills 
............................................................ .. 
2.00 
.................... 
1.53 
4 Technology/process is ecologically cleanest available 
................... . ........ .. 
1.69 
... 
.................. 2.07 
5 . . Contractor has experience in country 
- .......................... .. 
................. 2: 92 
........ 
.................. 3.67 
Bid puce is lowest 
........... ......... ........................................ 
. 
.. 
...... 2.69 
................... 
.... ... 1.73 
.... 7 Contractor can build plant in the shortest time 
.............................................. . _. 
2.15 
.................. 
.............. 1.93 
8 Contractor procures equipment from domestic suppliers . 4: 46 . : 
.................. 3.40 
: 
Technology/process produces ht hest cualtty product 
...... 
..... . 2 00 .................. . 1.26 
......... 10 ..... Contractor can obtain lowest interest rate on finance 
......................................................................................................................................... . 
3.00 
................... 
2.80 
.... ......... 11 . ........ Contractor's plant co mmissioning skills 
..................................................... 
1: 84 
.......... 
.............. 4.00 
.................. 12 . Contractor has exclusive rights to the rocess 
............................................... ....... g.................... P.............................................................. . . 
3.85 
................... 
3.73 
......... . . .... 13 . .. Technolo&y/process offered is compatible with current operations 3 00 . ....... . 3.53 
14 . Contractor develops and uses hts own technologyrocess 
... ......... . 
: 3.92 
......... . 
3 20 
....... . . ..... 15 Contractor can build plant using your proprietary technolp. Sy 2: 84 
...... 
. ........ .. 3.27 
................. : 16 Contractor has his own R&D facility 
.................... ........ ........ .. 
4.15 
.................. 
.. . 3.73 
......... 17 . ...... Technology/process offered makes best use of available feedstock . 
2.30 2.00 
18 .. . ...... .................................... .. .. . . . . . . . . . . Contractor rovides training for you in his country 
................................................. ..... ....................................... 
. 
. 
.................. ................... 4.07 4.20 
.................. ................... ..... 
19 
........... 
; Contractor can solve technical problems 
........... 
1: 46.... 
.. . 
2.27 
........ : .... 20 :..... Contractor can help market the laut s ou ut 
.......... 
2.61 .. ......... 2.87 
......... 21 . ...... Contractor can arrange project finance 2.69 3.13 
22 Contractor performs feasibility studies . ..................... 
. 
4: 07 ................... 2.87 
23 Technology/process has lowest overall operating costs 3 , 
38 
........ 
1.67 
.. . 24 Contractor's design and enämeerm 
.. 
skills 
....... .................... .................. ......... . ......................... . .. 
00 
.............. 
. ............... 1.86 
......... 25 ... . ........... Contractor's ability to procure equipment 
...................................... ................................................ . 
...... 2.46 
..................... 
.................... 3.73 
................. 
28 Technology/process is most energy efficient 1.84 
................... 
1.53 
........ 29 Contractor is accessible throughout project 
............. . ................... 
2.00 
.............. . 
... . 2.53 
... .................... . 30 Contractor has successfully built plant before ..... 2: 23 .............. 2,20 
31 
. 
Technology/process offered is newest available 
.................... .......................................................................................... 
2.46 
................... 
1.67 
.............. .......... 32 Contractor can barter/countertrade for payment 5; 15 3.93 
33 You have used the same contractor before 
....................................... ................................................ ............................... 
4.07 
................... 
3.53 
. . ..................... .......... ..... : 34 Contractor communicates well in your language 5; 38 . ............. 4.07 
35 Contractor uses your bank for finance 5: 23 4: 46 
36 : Technology/, process offered has lowest licensing cost 3: 38 2: 86 
37 Influence of your country's government (or Ministry of Industry) 5.90 
. 
6,00 
Mean item response for all scales 3.18 ............ 2.89 
Note: Shaded areas represent significant at the . 05 level. 
t-test 
. 059 
. 
071 
. 052 
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Polish respondents are also more eager to see contractors accept payment in local 
currency,, offer the newest technology, and were more influenced by the contractor's 
reference list, while they did not at all appear to be interested in the contractor's plant 
commissioning skills. Although there are no easily interpretable reasons for these 
findings, contractors interested in these countries might find it prudent to investigate 
further. 
8.3.4 Analysis of Mean Responses: Conclusion 
The preceding analysis addressed two most important aspects of this investigation: 
1. it identified the criteria which are most important in contractor selection in the FSU 
and CEECs; and, 
2. it showed that there are considerable differences between Western contractors' and 
Eastern clients' perceptions of the relative importance of these selection criteria 
In these respects, then, the main research objectives have been accomplished, and the 
main research hypothesis has been verified. 
It was also shown that there appear to be some differences between countries as well 
(specifically between Poland and the Czech Republic), as significant differences were 
found in 7 of 37 scales measured. These differences are not as easily explained, however, 
and a larger sample size would undoubtedly improve the validity of the findings 
presented. 
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While the preceding analysis reveals some important insights into the homogeneity of 
contractors and clients, it ignores the possibility of correlation among variables. Because 
it is also the purpose of this investigation to identify the factors which are critical for 
successfully winning projects in the region, the next sections advance the level of the 
analysis by conducting exploratory factor analysis in an attempt to identify the underlying 
dimensions represented by the data. 
8.4 Identification of Factors Important for Winning Projects in the FSU and CEECs 
One of the objectives of this investigation is to identify the factors which are critical for 
process plant contractors winning projects in the FSU and CEECs. This section will 
present the results of the exploratory factor analysis conducted on the questionnaires 
administered to the client firms in the Czech and Slovak Republics, Poland, Romania, and 
the FSU, as well as to the Western Contractors. Similarities and differences in factor 
structures will then be identified and discussed. 
8.4.1 Factor Analysis: Background 
Factor analysis is the general name given to a class of procedures used primarily for data 
reduction, where relationships among sets of many correlated variables are examined and 
represented in terms of a few underlying, uncorrelated factors (Malhotra, 1993). For this 
investigation, the (potentially) correlated variables are contractor selection criteria, or 
scale items, found in Table 8.2. By conducting factor analysis, a smaller number of 
abstract factors, each comprising of one or more correlated variables, should be generated. 
These factors are intended to represent some underlying dimension that, in this case, is 
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important in contractor selection. From the set of scales on which the factor loads, one 
can decide what that factor represents and name it accordingly (Baron et al., 1971). 
Although there are a number of different types of factor analysis, one way of classifying 
the procedure relates to how much is known about the construct under investigation. 
Exploratory factor analysis is performed when little is known (or has been shown to be 
true) about a research construct. In this case, although research has been conducted to 
identify the main critieria important for contractor selection (e. g. von Emloh et al., 1994) 
and the non-price parameters important for contractors (Ball, 1985), the underlying 
dimensions have as yet not been statistically identified. 
Exploratory factor analysis is used to identify the number of dimensions (or factors) 
underlying the research construct. In this case, the research objective is to identify 
factors important in contractor selection. Although the analysis conducted in Section 8.3 
identified the importance of a number variables which were identified in Chapters 2 
through 7, it is not yet known to what extent these variables are correlated. Once these 
dimensions have been identified through exploratory factor analysis, it may be possible to 
verify the validity of the findings using confirmatory factor analysis. This would entail 
designing another research instrument, collecting new data, and analysing it to determine 
whether the dimensions identified through exploratory factor analysis can be confirmed. 
8.4.2 Scale Reliability 
"No factor analysis can be interpreted without some appropirate estimate of the 
magnitude of the error of the measurement " (Cronbach, 1951: 297). Before conducting 
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factor analysis, a great number of researchers recommend that a test of the reliability of 
the scale items should be conducted (e. g. Churchill, 1979; DeVellis, 1991; Gerbing and 
Anderson, 1988; Nunnally, 1978) to `purify' the data set. A measure is reliable to the 
extent that independent but comparable measures of the same trait or construct of a given 
object agree. In other words, a scale is reliable if it consistently measures the same 
concept across respondents. Because the questionnaires were implemented in five 
different languages in 13 different countries through a combination of personal and 
mailed responses, reliability analysis was considered to be an extremely important pre- 
requisite to factor analysis. Further, since a comparison of factor structures between the 
two populations was intended, reliability analysis had to be conducted independently for 
each population of respondents (Nunnally, 1978). 
The most widely used measure of a scale's reliability is Cronbach's alpha (a ). 34 Alpha 
gives information about the extent to which each item in a set of items correlates with at 
least one other item in the set (Cortina, 1993). Nunnally (1978) simply recommends that 
the minimum acceptable threshold for scale reliability is a= . 70. 
There is, however, still some debate as to whether the initial data set should be reduced 
(or purified) prior to exploratory factor analysis. There are a number of studies which 
publish results of factor analysis using unpurified data. However, if the data set is not 
reduced prior to factor analysis, there is a tendency to, "... produce many more dimensions 
than can be conceptually identified. This effect is partly due to the `garbage items' which 
do not have the common core but which do produce additional dimensions in the factor 
34 Cronbach's 1950 article has been cited over 2,200 times over the past 20 years (Peterson, 1994: 382). 
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analysis. " (Churchill, 1979: 69). Thus, an additional purpose of scale purification is to 
`weed out the garbage items' which are not related to the research construct. 
There is also some debate over whether Cronbach's alpha is the best measure to use when 
assessing a scale's reliability. Cortina (1993) points out that Cronbach's alpha is a 
function of the number of items in a scale, and generally, the more items in a scale, the 
higher will be its coefficient alpha. Thus, "when many items are pooled, internal 
consistency estimates (alpha) are relatively large, and therefore, somewhat useless" 
(Cortina, 1993: 101). Further, it has been noted that alpha is appropriately computed only 
when there is a single common factor (Cotton et al., 1957), and if there is only one 
common factor, then alpha is a measure of the strength of that factor (Cortina, 1993: 101). 
If Cortina's assertion is correct, it would appear to be more appropriate to perform 
reliability analysis only after the number of initial factors has been identified through 
exploratory factor analysis, and to perform reliability analysis on the scale items of each 
factor extracted. To do so before the number of factors has been revealed might result in 
the elimination of some scale items which, although important, are not highly correlated 
with any other scale items (possible single item factors). Churchill and Peter (1984) and 
Peterson (1994), however, refute the idea that a scale's reliability can be increased simply 
by increasing the number of variables contained therein, maintaining that Cronbach's 
alpha is, indeed, a good measure of a scale's reliability. 
Because there is still obviously some debate about the accepted methodology (and 
sequencing) of the factor analysis and reliability procedures, a modified (or compromise) 
approach was used. Initial reliability analysis (alpha) was conducted separately for the 
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two populations of respondents (Western contractors and FSU/CEEC clients). Both the 
contractors' and clients' scales comfortably exceed Nunnally's recommended reliability 
threshold of. 70 (contractor's initial scale a= . 
8881; client's initial scale a= . 
8081; see 
Appendix 9 for SPSS output of reliability analysis), despite a number of individual scale 
items with a very low corrected item-to-total correlation. Although some sources 
recommend improving a scale's reliability by deleting scale items with an item-to-total 
correlation of less than . 50 
in an iterative process (Bearden, et al., 1993), Nunnally (1978) 
contends that any endeavour to increase a scale's alpha over . 
80 is probably wasteful. 
Countering this, regardless of a scale's alpha, SPSS (1993: 147) argue, "Negative alpha 
values can occur when items are not positively correlated among themselves and the 
reliability model is violated". Following these guidelines, then, only scale items with a 
negative item-to-total correlation were removed. 35 The only scale item with a negative 
item-to-total correlation ('Price') was found on the Western contractors' scale, and was 
dropped for the factor analysis procedure. 
8.4.3 Factor Analysis Results 
Using the statistical package SPSS for Windows, exploratory factor analysis was 
conducted independently for each population of respondents. The initial factor solution 
extracted 11 factors with eigenvalues over I for the contractor data and 12 factors for the 
FSU/CEEC clients. However, an examination of the scree plots for the clients' solution 
revealed that a7 factor solution would probably be more appropriate, while a five factor 
solution was a better representation of the Western Contractors' data (see Appendix 9). 
35 Although the overall scale reliability could have been increased to . 
90 for contractors and . 
88 for clients, 
to do so would mean the elimination of a significant number of variables considered to be important. 
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These seven factors would explain 63.2% of the variation in the clients' responses, while 
the five factor solution explain 60.5% of variation in the data. 
For the initial analysis, the best factor representation for each population was extracted. 
In other words, factor analysis was conducted separately for each data set (Western 
contractors and FSU/CEEC clients). Ambiguous scale items (those with split loadings, or 
those loading less than . 40) were then subsequently deleted 
from the analysis as well. As 
a result of this iterative process, 31 scale items were used in the clients' seven factors, and 
30 scale items remained in the contractors' seven factor solution. The factor loadings for 
the FSU and CEEC clients are shown in Table 8.9 (contractors' factor structure are shown 
in Table 8.10, and is discussed in section 8.4.3.2). 
8.4.3.1 Interpreting Results of Factor Analysis: FSU/CEEC Clients 
Table 8.9 shows the seven factor solution and factor loadings with interpretations of the 
factors shown at the top of each column. The seven factors identified, are: Know-How, 
Local Adaptation, R&D Capability, Financing Capability, Cost, Technology 
Compatibility, and Experience. These are not necessarily Critical Success Factors for 
contractors, rather, they merely represent one interpretation of how the variables included 
in the analysis are correlated. The factor names chosen are an attempt to reflect the scale 
items on which each factor loads most heavily. 
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The first factor, Know-How explains the most variation in the FSU/CEEC clients' 
responses. Two sub-constructs appear to be measured in this factor: the contractor's 
skills and the technology's characteristics. Every attempt was made to try to separate 
these scale items during the factor analysis process, but no matter which factor analysis 
method was used, or no matter how the factor matrix was rotated, the first factor still 
represented these two subconstructs. Reliability analysis was also conducted for the first 
factor, with consistent alpha scores over . 80. 
The best way to explain this factor, it appears, is that when FSU/CEEC clients are 
selecting a contractor, what they are ultimately seeking is the know-how needed to build a 
plant. This know-how comes in the form of contractor skills (project management, design 
and engineering) and in the form of the `right' or most desired process. For the 
FSU/CEEC clients, the most desired process is one which represents a combination of the 
following attributes: the technology is energy efficient, produces a quality product, is the 
newest, cleanest, and makes best use of the available feedstock. 
Factors 2 and 4 both appear to be representing the same construct: aspects of project 
finance. Indeed, when the scale items were developed for the questionnaire, it was 
envisaged that all of the financing options would be represented in a single factor. This is 
not the case. Factor 4 most clearly represents Financing Capability, with the scale 
items of Contractor can arrange project finance, Contractor can obtain lowest rate of 
interest, Contractor can help market plant's output. 
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Factor 2, then, appears to be measuring the Contractor's ability/willingness for Local 
Orientation. Three of the scale items which this factor loads most heavily on represent 
local financing options, while the other two represent other aspects of local orientation. 
Specifically, the variables Contractor accepts payment in local currency, Contractor can 
countertrade/barter for payment, and Contractor can use Client 's Bank are all 
represented by the factor. The other two scales, Contractor communicates well in your 
(local) language and Contractor can procure equipment ftom domestic suppliers 
represent a local dimension of the data as well. 
The third factor appears to represent the contractor's R&D Capability. The scale items, 
Contractor uses his own process to build a plant, and Contractor has his own R&D 
Facility are both clearly related. The correlation of the third variable, Contractor 
provides training for you in his country is not as easy to explain. Indeed, this scale item 
was probably misinterpreted, as it was originally designed to measure the importance of 
sponsored visits. 
The fifth factor, Cost is perhaps the easiest to interpret. Both scale items, Contractor's 
bid price is lowest, and Technology has lowest operating cost clearly reflect the client's 
concern for low cost (both capital cost and running cost). 
Technology Compatibility, the sixth factor, is a significant concern for FSU and CEEC 
clients, and Technology is compatible with existing operations is by far the most 
significant of the scale items represented by this factor. The Contractor's equipment 
procurement ability appears to be strongly correlated with technological compatibility in 
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the minds of the FSU/CEEC clients as well. While it is easy to explain why the 
remaining two scale items are represented by this factor, why they are negatively 
correlated with the first two items is not easily interpreted. 
The last factor represented in the FSU/CEEC client data relates to the contractor's 
Previous Experience. As was discussed in Chapter Five, it is difficult to determine 
whether Previous experience with client or Previous experience with a technology is 
more important for contractors. Mean scale item scores (see Table 8.2) of clients' and 
contractors' responses indicate that previous experience with the technology is more 
important to both sets of respondents. However, these scale items do appear to be highly 
correlated. Also correlated with these items are the variables Contractor has exclusive 
rights to the process and Contractor can use client's proprietary technology. 
8.4.3.2 Factor Analysis of Western Contractor Responses 
Factor analysis of the Western contractors' responses was conducted using the same 
methodology as was used for the FSU/CEEC clients. The resultant structure and factor 
loadings are presented in Table 8.10. Obviously, at this level of analysis, there is a 
marked difference in factor structure and loadings between contractors and clients. The 
scree plots alone indicate that a difference exists in how contractors and clients perceive 
selection criteria. Because a direct statistical comparison between clients' and 
contractors' factor scores is not possible (the factors are not the same) a more conceptual 
comparison will be made. 
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Table 8.10 Five Factor Solution for Western Contractors 
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 
Local 
Know-How Orientation Cost Reputation Finance 
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The first (and most important) factor appears to be measuring the same two sub- 
constructs as was evident in the clients' analysis--contractor skills and technology 
characteristics. While the majority of variables for the clients' first factor related to the 
technology, from the contractors' perspective, the emphasis is clearly on contractor 
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skills. While this factor could easily be named contractor skills, for simplicity, it too is 
named Know-how. 
The contractors' second factor also appears to be representing the same underlying 
dimension--Local Orientation. As Table 8.10 shows, The influence of the Ministry of 
Industry is the most important scale item for this factor. This scale item was found to be 
ambiguous in the clients' analysis, and was also found to be unimportant to clients in the 
analysis of mean responses. Most of the remaining scale items for this factor also 
represent a need for local adaptation. 
The next factor is interpreted as the Cost factor, as four of the five scale items all relate 
either to low cost operation or construction of the plant. For some reason, the last scale 
item (Contractor has successfully built plant before) is negatively correlated with the first 
four. A possible explanation for this is that a premium price may be paid for the 
contractor's successful experience (there is less risk involved). Also, if a contractor has a 
need to build a reference plant, a lower price may be bid to win the contract. 
The fourth factor appears to represent the contractor's Reputation. Local experience and 
an appropriate reference list both enhance a contractor's reputation. Also contributing to 
reputation (and included on the reference list) are the projects which the contractor has 
successfully completed/and or managed. 
The fifth factor to be interpreted from the analysis of contractors' responses appears to be 
a Finance factor: Technology has lowest licensing -cost, Contractor can complete the 
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project in the shortest time, Contractor can help market the plant's output, and 
Contractor can obtaining the lowest interest rate on finance. 
8.4.3.3 Comparison of Contractor and Client Mean Factor Scores 
From the preceding analyses it can be concluded that (based on the data available) there is 
a difference in the way contractors and clients evaluate contractor selection criteria. 
However, because the factor structures are not the same, a direct statistical comparison 
cannot be made. In order to do this, two different methods are used. 
First, following the guidelines of Nunnally (1978), those scales which were found to be 
reliable for both populations were used to compute mean factor scores for both 
populations. A t-test was then conducted to look for significant differences in the two 
populations. (The SPSS output for this procedure is shown in Appendix 9. ) The test 
reveals, that when the client's factor structure is imposed on the Western contractors, 
significant differences can be found in two of the seven factors. This, again, points to the 
dissimilarity in the way contractors and clients perceive the contractor selection process. 
A second, perhaps fairer (if not as methodologically sound) approach was also used. 
Responses from all populations were pooled, and a reliability analysis conducted on the 
data set (alpha = . 85). Factor analysis was then conducted on the entire data set, and five 
factors were extracted (see Appendix 9 and Table 8.11). Mean factor scores were then 
calculated, and a t-test was again conducted on the clients' and contractors' mean factor 
scores. Again, significant contractor-client differences were found in two of the 5 factors. 
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Table 8.11 Solution for Combined FSU/CEEC Clients and Western Contractors 
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 
Know-How R&D Political Low Cost/ Local 
Capability Influences Project Orientation 
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Interestingly, the factor analysis of the combined contractor/client data sets produced the 
most interpretable factor solution. The five factors produced from this analysis are shown 
in Table 8.11. What is especially appealing about this solution, aside from the fact that 
the factors are the most interpretable, is the existence of Factor 3, Political Influences. 
The scale items Influence of the Ministry of Industry, Previous experience in the country, 
Contractor provides training in his country, and Previous experience with a client were 
all designed to measure political influences. The other four factors also all appear to be 
as easily interpreted. The conclusions to be drawn from this analysis are, that there is 
evidence to believe that although there are significant contractor-client differences in the 
importance of at least some of the factors identified, there is a stronger similarity in 
factor structure than was shown in the independent analyses of contractor and client 
responses. 
8.4.3.4 Limitations and Conclusions of Factor Analysis Results 
The preceding analysis was hindered by one important fact: the sample size for both 
contractors and clients is too small to yield good results. The measure of sampling 
adequacy (Kaiser-Meyer-Olkin, or simply KMO statistic) for each population was below 
the minimum acceptable threshold considered necessary for meaningful factor analysis. 
Even with all of the populations combined, the sample size is too small given the number 
of scale items. Hence, the results presented in the previous section must be interpreted 
with caution, as the resultant factor structures, loadings and names would undoubtedly 
change if the sample size were increased. 
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Despite this major shortcoming, limited conclusions can be drawn. First, it is evident 
that there is considerable correlation among the variables used on the research instrument. 
The initial pool of 37 scale items was immediately reduced to 11-12 factors with 
eigenvalues over one. Further analysis has shown that there are probably 5-7 factors 
which represent the dimensions underlying the contractor selection decision, although the 
interpretation of these factors is clearly hindered by the sample size. 
Second, just as there were recognisable and significant differences between contractors' 
and clients' mean responses of individual scale items, there also appear to be at least some 
differences in the relative importance of factors as well. Third, there also appears to be a 
difference in the composition of some factors. Notably, although the first factor for both 
contractors and clients has been interpreted as know-how, clients appear to place a greater 
emphasis on the contractor's project management skills and the particular aspects of a 
technology, while the contractors appear to believe that their technical and 
communicational skills (engineering, problem solving, accessibility) are most important 
in contractor selection. 
Finally, when all respondents are analysed as one population, the most interpretable (and 
predicted) results emerge. There appear to be five factors which can be used to represent 
the majority of contractor selection criteria. These results will be explored further in the 
next section. 
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8.5 Discussion: Synthesis of Interview and Questionnaire Findings 
Chapter Two reviewed a number of theoretical and empirical models, any one of which 
might have proven to be applicable to this investigation. It was hoped that the models 
which classified industry parameters under technical, financial and administrative could 
be found to fit the data. The models generated by Bansard et al., (1994) and by Cova and 
Holstius (1993) both appeared to be particularly relevant to this investigation. Certainly, 
many aspects of these models can be seen in the factor structures generated in Section 8.4. 
However none of the models provides a close fit.. Several new models have been 
conceptualised throughout the investigation as well, i. e. the hierarchical nature of success 
factors (Figure 2.8) and the region specific influences in contractor selection (Figure 8.1) 
However, none of the models generated provide a good fit with the data. 
A model exists in the marketing literature known as the ` Total Product Concept' (see e. g. 
Kotler and Armstrong, 1991) According to this paradigm, there are at least three `levels' 
to a product: the core product, representing the customer's core wants or needs; the actual 
product, a tangible object with physical characteristics; and the augmented product, 
generally interpreted as services which are meant to entice the customer to purchase. 
Figure 8.5 represents the standard total product concept paradigm, using an automobile 
as an example. 
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Figure 8.5 
LLI 
J 
co 0 2 
0 I- 
I- IL W 
0 
Z 
0 
U 
H 
U 
0 
cc 
a 
J 
Q 
H 
0 
H 
W 
N 
,r a) 
U ý' 
o 
ov 
c 
a 
J 
ýÖ 
Üý 
Qý 
(o r 
-ro 
CD 
ww, 
W 
i 
r 
0) 
ci 
V 
0 
Q. 
I-- 
U 
0 
0 
CL 
0 W 
F- 
Z 
W 
D 
d 
V 
a1 
N 
Co 
.Z 
G 
to 
G_ 
LL. 
4-0 C 
6. 
b- 
b0 
N 
Cl) 
` 
4) 
Q 
v 
m 
................ 
............................. ......................... ...... .................................. . ......................................... .................................. 
............................................... ... ..... ........ ....................... ..... ........ 
........ ....... . '. '. . '..... .. ........ .... . .... .... 
........ ........ ............. 0 
. . .............. 
. ........ 
.... .... .............. ...... 
.............. 
. ' ... . .... ............... .... '''' 
. ' ...... ...................... ... E 
. moo 
G c o " `w y 
0 
ow 
(a 
d) 
CD 
Va. 
. 0.3 
c F Ui 
'° ýa 
Ü ý N Cl) 
389 
Process Plant Contractors in the /: S(. 1 and ('EEC's 
Figure 8.6 
Q W 
_ "n Ü 
cc a -c a 
IL V Z `0 C a 
13 
-12 
a a 
w 
z jr a > ö 0 Pn ui - ii a ö öö Q ö 
(3 o uv to m 
V 
c m :: ; ! c 
Q ö öö N 2 
3 
U UU 
a 
p 
z 
CL 
N 
Cl) Ü 
O 
CL 
I A(I ? It a f, w 
z 
I-- 
U 
O 
a 
IL 
J 
O 0 2 i- w w :2 
3 
>, 
ö p ä 
U ü 
w c 
O 0 ~Ü 
0 Y 
390 
Process Plant Contractors in the FSU and CEECs 
This model can be adapted to represent the `total project concept' as well (illustrated in 
Figure 8.6. ) At the centre of the model, the Core Project is shown to contain (primarily) 
the Know-how factor. This may be know-how for project management, design and 
engineering, or for acquiring and using the most desired process. Although the 
composition of this factor may change from project to project, the underlying dimension 
of know-how remains constant. 
Because a process plant contractor provides a service, there is no real `tangible' project. 
In its place the intangible Political Project emerges. Only when contractors' and clients' 
responses were pooled did factor analysis reveal this expected dimension. The main 
components of this factor are sponsored visits (in the guise of training), Ministerial 
influence, previous experience in a country, and previous experience with a client. 
The Augmented Project includes the remaining three factors, Low Cost/Project 
Finance, Local Orientation, and R&D Capability. As the diagram illustrates, there is a 
`bridge' between the core and augmented projects, i. e., it allows that for many clients 
(say, in the West), project finance may not be the core need sought when selecting a 
contractor. However, as many interviews revealed, the FSU and CEEC clients may value 
this above all else (for pre-qualification). 
While the resultant `total project concept model' does not easily account for all of the 
factors extracted for the independent analyses of the contractor and client data sets, this is 
felt to be partly due to the fact that a number of `important' variables were dropped due to 
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split or low loadings, and also to the inadequate sample sizes. It is also quite possible 
that there is a cross-cultural bias which taints the results. Further research is most 
certainly needed to verify the factor structures and interpretations. 
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CHAPTER NINE 
CONCLUSION 
First, and most importantly, the primary research objectives have been achieved. The 
investigation identified the criteria which are important for contractor selection in the 
Former Soviet Union and the Central and East European Countries. Further, significant 
differences in Western contractors' and Central/East European clients' perceptions of the 
relative importance of contractor selection criteria have been found. 
Chapter Eight surveyed a group of key decision makers representing the major industry 
participants in the Czech Republic, identifying some important East-West differences 
and similarities in contractor selection criteria. The most significant findings were the 
identification of sponsored visits, project finance and political factors as important criteria 
in contractor selection. Except for these, Western and Eastern contractors' ranking of 
selection criteria were found to be identical. The use of sponsored visits, while still 
perceived to be influential in contractor selection by the Eastern contractors and clients, 
will probably see diminishing importance as East-West standards of living equalise. 
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The statistical (factor) analysis of the questionnaires was severely impeded by the small 
sample size of each population. Despite these problems, factor analysis produced 
interpretable results, especially when the contractor and client responses were pooled. 
Although significant interpretative challenges were encountered when naming the factors 
extracted from each population, at least some anticipated results emerged. 
Reliability analysis showed that the questionnaire developed and implemented in five 
languages and in 13 countries was a reliable research instrument. The validity of the 
findings, however, has not been confirmed. First, the measure of sampling adequacy 
was low--most probably attributable to the small sample sizes involved, despite 
substantial effort expended to increase the number of usable responses. Because of the 
poor response obtained from the clients in the former Soviet Union and in Romania, 
results of the questionnaires are not generalisable to those regions. For Poland, and the 
Czech and Slovak Republics, however, the findings are believed to be representative. 
The response from the West European contractors is believed to be representative as well. 
Chapters Six and Seven presented an analysis of the macro-environment and also the 
industry (chemical) micro-environment of FSU and CEECs in order to identify potential 
industry- and region-specific success factors. The most significant findings contained in 
these chapters were the identification of potential client needs brought about by free 
market reforms. Arguably, the most important findings for contractors, relate to the 
changing technology requirements and the changes in locus and power of decision 
making for client firms. One of the most obvious findings was the impact that the 
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recession has had on the demand for chemicals output, and the resultant (low) demand for 
contractor services (accelerator principle). 
This decline in demand for contractors was illustrated in the CAPF database analysis 
contained in Chapter Five. In addition to the overall decline in demand there is also a 
definite change in the types of chemical plants being constructed. Since the database was 
compiled during the first two years following reforms, more recent trends have not been 
identified. Although the most prolific pre-and post reform contractors were identified, it 
was found that the empirical analysis did little to help identify and analyse contractor 
selection criteria, and confirmed the `unobservable' nature of success factors. The 
benefits of the database analysis can be most clearly defined as descriptive in nature. 
The investigation commenced with a review of the literature on the process plant 
contracting industry. This review revealed several substantial gaps in the body of 
knowledge compiled on the industry. Specifically, very little had been reported on the 
activities of process plant contractors in the former Soviet Union and the Central and East 
European Countries. This investigation has helped to fill this gap in a number of ways. 
The investigation has provided a description of contractor activity in the region over the 
past 15-20 years. This longitudinal analysis has revealed important trends in contractor 
activity, including the increased involvement in equity participation with the Eastern 
clients. While the interviews conducted in the target countries mainly support the 
literature on process plant contracting, they have also identified region-specific 
characteristics which are important for contractors. 
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The questionnaires implemented in five former Comecon nations were compared to the 
results obtained from surveying Western contractors, and reveal significant contractor- 
client differences in contractor selection criteria. While the results of the factor analysis 
performed are less than desired, they provide an understandable interpretation of the 
underlying dimensions inherent in the client's contractor selection decision-making 
process. 
Just as the decision to use a contractor varies according to the technical characteristics of 
the project and the engineering resources of the potential client, the relative importance of 
contractor selection criteria will vary as well. Western contractors active in the region are 
already aware of the particular client problems and needs and the importance of internal 
and external political influences. For those contractors who are not yet involved in the 
former communist nations, these findings should prove useful in determining which 
strategies might successfully be employed to win projects. 
Finally, a number of conceptual models have been reviewed and generated. The 
usefulness of any one of these will depend on subsequent research designed to test their 
validity. Perhaps the most important construct inherent in this research is this: what is 
critical for contractors in winning projects is not necessarily what the contractor thinks is 
important--it is what the client values most. 
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NEEDS FOR FURTHER RESEARCH 
The main limitations of this research were due to sampling inadequacy for the statistical 
methodology chosen. If a greater number of respondents from each country can be 
obtained, more valid conclusions concerning the region could be drawn. As stated in the 
Chapter on Methodology, it is doubtful that a large enough sample will ever be obtained 
to conduct confirmatory factor analysis. Hence, alternative methodological approaches 
can be suggested. 
A network approach using a process plant contractor as the focal firm would provide a 
much more in-depth analysis of the firm's linkages with other industry participants, both 
within and without the target country. Such a study could better investigate the 
importance of using local suppliers for equipment and construction works with particular 
emphasis on international or cross-cultural dimensions. 
The research also needs to be expanded to the other process industry sectors, such as 
power generation, biotechnology, and cement. within the FSU. This is one way which 
the sample size might be increased. Findings could also be more generalisable for 
project-based businesses. 
This research began at the corporate strategy level, i. e., it sought to determine which 
business sectors offered contractors the most opportunities. This is still a critical need for 
both contractors and clients, and could prove to be of considerable academic value as 
well. 
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Finally, it may be useful to incorporate a team of local researchers to achieve a more 
4 emic' approach. Although this investigation did attempt to incorporate as much `local 
content' in the scale development and implementation of questionnaires as possible, it 
was still, in the end, an investigation written by a Westerner about an environment which 
can really only be understood by the people who have lived under the Soviet System. 
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